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This specification is approvedfor use by al1 Depart-
ments and Agencies of the Departmentof Defense.

1. scOP:

1.1 -E. This specification coversthe general requirementsand ratingsfor electrontubes used by the
militarydepartments.

1.2 ~ssif ication. This specificationis app[icabketo electrontubes classified in, but not limited
to, the categories listed below. The main category into which each tube is classified shall be indicated in
the title of the tube specification sheet (TSS). The subcategory shall be included as the initial item
under the description heading: For example, ELECTRON TUBE, KLYSTRON - - - OESCRIPTION: Reflex oscillator.

1. 3eam Switching 10. Graphic Indicator
a. Numerical Indicator

2. Cathode Ray
a. Electrostatic or Magnetic Focus 11. Gyrotron
b. Electrostatic or Magnetic Deflection
c. Multigun (specify number of guns) 12. lgnitrOn

3. Cathode-Ray Charge Storage 13. Image Converter
a. Visual Output (direct view)
b. Electrical Output 14. Image Orthi con

4. Cold Cathode 15. Klystron
a. Triode a. Reflex Oscillator
b. Rectifier b. AmpLifier

c. Pulse
5. Corona Voltage Regulators d. Cent inuous Uave ( CU)

6. Cross FieLd Ampkifier 16. Magnetron
a. Pulse

7. Electron multiplier b. Coaxial
c. Cent i nuous wave (CW)
d. Vo(tage Tunable

8. Electron Ray Indicator
,17. M-Type Backward Uawe

9. Gas-Switching
a. ATR (antitransmit-recei ve) 18. Negative Grid (microwave)
b. Dual-TR (transmit-receive)
c. Pre-TR
d. TR

I Benef i ci a 1 comments ( recommendat ions, additions, deletions) and any pertinent data .hi ch may be of use I,-.
In ?mprc,vlng this document shou Ld be addressed to: Defense E Lect roni cs Supply Center, ATTN: OESC-E LO,
1507 UI I mington Pike, Dayton, OH 4544L- 5765, by using the Standardi zat ion Document Improvement Proposal

I (DD Fornl1426) .ppearinqat the end of this documentor by letter. I
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tllL-E-lK

1.2 Classification. - Continued

79. Noise Source
a. Vacuum Diode
b. Gas Discharge

20. 0-Type eackward Wave

21. Phototube
a. Gas
b. Infrared
c. Multiplier

24. Radiation Counter
a. Geiger Mueller

25. Receiving
a. Diode
b. Triode
c. Tetrode
d. Pentode
e. Rectifier ,
f. Power

22. Power or Transmitting 26. Stabi lotron
a. Diode
b. Triode 27. Thyratron
c. Tet rode
d. Pentode 28. Tra.eli ng Ua.e (or forward wave)
e. Rectifier

29. Vidicon
23. Pulse Modulator

a. Hydrogen 30. Voltage Regu later
b. Vacuum a. GLOW Discharge

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1. Specifications, standards, and handbooks. The fol lowi ng speci f i cat ions, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwi$e specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications a“d
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIF1 CATIONS

MILITARY

NIL-1-IO Insulating Compound, Electrical, Ceramic, c~ass L.
nIL-E-75 E Lectron Tubes, Packaging of.

(See supplement 1 for Listing of tube specification sheets and applicable individual tube types. )

STANDARDS

MILITARY

FilL-sTD-129 Marking for Shipment and Storage (part 1 of 4 parts).
MIL-STD-1311 Test Methcds for Electron Tubes.

(Unless otherwise indicated, copies of f edera 1 and military specifications, standards, end handbwks are
avai lable from the Defense Printing Service Detachment Office, Rui lding 40 (Customer Service), 700 Robbins
A.enue, Phi kadelph i a, PA 79~ 11-5094. )
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MIL-E-lK

2.2 ~-Go. ernment p.bl i cat ions. The fol lowing documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the so~icitation (see 6.2).

ELECTRONIC INDUSTRIES ASSOC1 ATION (EIA)

FS-235 cob Codes for Mi crowa,,e Devices with Ui re Leads.

(Application for copies shou (d be addressed to the Electronic Industries Association, 2001 Pennsylvania
Avenue, NU, Washington, DC 20006. )

(Non-Government standards and other p.bli cations are norms 1 lY a.ai Lab(e from the organi zat ions that
prepare or distribute the documents. These documents also may be available in or through 1 ibraries or other
in format ions 1 services. )

2.3 ~er of precedence. In the event of a’ conflict between the text of this document and the references
cited herein (except for related associated detai 1 specifications, specification sheet s,. or MS standards),
the text of this document takes precedence. Nothing in this document, however, supersedes app~i cable laws
and reguht ions unLess a specific exemption has been obtained.

3. REQUIRENENTS

3.1 @n@. The manufacturer of electron tubes, in compliance with this specification, shall have and
use prcxiuct ion and test faci lities and a quality and reliabi Lity assurance prcgram adequate to assure
successfu[ compliance with the provisions of this specification and TSS. Adequacy of an electron tube
ranuf acturer to meet the requirements of this $pecif i cat ion shal 1 be determined by the Government qua Lif yi ng
activity. The individual item requirements shatl be as specified in TSS and herein. Only electron tubes
which are inspected for and meet all the requirements of this specification and the TSS shall be marked as
compliant and deli .ered.

3.1.1 ]ube specification sheet (TSS). The individual eLectron tube requirements shall be as specified
herein ani in accordance with the applicable TSS. The following order of precedence and exceptions sha~i
govern:

a. C,rder of precedence: In the event of conflict between this specification, MI L-sTD-1311, and the
1SS, and unless otherwise specified (see exceptions be(ow), the TSS shall take precedence. To
cetermine applicable test conditions, however, the f ol [owing order shal 1 govern:

(1) The test condition specified on the TSS for a particular test method, as indicated in the
‘Scondi t ions’, column.

(2) The test condition specified in a particular test methcd.

(3) The general test conditions specified on the TSS (usually Located on the first page).

(4) The test condi t ions speci f iec in 141L-STO-13f f under ,,Generals’ instructions and conditions.

b. Ixceot ions:

(1)

(2)

(3)

Limited cwrdinat ion (LC) specification. The marking requirements of this specification
shall apply to all tubes acquired to single-service (LC) specifications. (The “JAN” prefix
shall be used in lieu of “USA’,, ‘, USAF”, or “USN”).

Hi lita.y designator “M”. Use of the letter “M” as a military designator on tubes and
specification sheets shal 1 be discontinued and where already assigned, sha 11 be di sregardecl.

HIL-STD-1311, methcd 1501A. If there are c.anf li ct ing rcqui rements between this
specif i cat ion, MlL-STO-f 3f 1, and the TSS, the TSS requirements shal 1 be secondary.

3.f.2 yerms, definitions, methods, abbreviations, and symbols. For the purposes of this specif i cat ion,
the terms,. def i nit ions, methods, abbreviations, and symbols of MI L-STD-1311 and those contained herein,
appendixes A and B sha L 1 apply.
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IIIL-E-IK

3.2 Qualification. Unless ●xcept ion is taken by the TSS, .11 tubes furnished under this specification
shal 1 be products which have been tested and passed the qualificationrequirementsspecified herein and have
bee” listedor approvedfor listingon the QualifiedPrcductsList (QPL-1)at the time set for openingof
bids (see 4.2 and 6.2).

3.2.1 Qua(ifyirva activity. The qualifying activity shall be the organizational element of the Government
that grants QF’L status. The manufacturer shal 1 qualify a particular tube performing test .equi rements (see
4.2).

3.2.2 First article. Uhen specified, a sample shall be subjected to first article inspection (see 4.’I.2c
and appendix F).

3.3 Desiq”, co”st ruc.t i.m, a“d dimensi.ms. The design, construction, and dimensions of a“ elect r.. tube
shall be as specified herein (appendixes C and D) and on the TSS.

3.3.1 Ba$e materia(. unless otherwise specified, alt elect,.” tube bases shall be fabricated from
miter ial having suitable physical electrical a“d mechanical properties to meet all the specified
requirements of the TSS (see 4.2.3.3).

3.3.2 &se connections. Electrode connections to base pins shall be as specified. Pins designated as
“ int con,! are not sui tab Le for connection to external circuits. Pins designated as ,’nc” shall have “o
connect ions made to them within the tube.

3.3.3 Ease cementing. Receiving tubes and cathode-ray tubes uhi ch have leads soldered into the pins
sha 11 have the base cemented to the envelope. Base cement is not requi red for meta 1 tubes, or meta(
enclosed glass tubes with envelope ski rt mechanica 1 Ly crimped to the base, or for button heater solid lead
receiving tubes.

3.3.4 Co[or ccdinq. Insulation on flying Leads for microwave tubes sha LL be coLor ceded in accordance
with EIA Standard RS-235.

3.3.5 Absolute Pati”qs. The absolute ratings specified on the TSS shall be as specified in 6.4.

3.4 -. ALL tubes sha(L be marked in a Legible and permanent manner on the base, envekope, or sheLl
with the information specified in 3.4.1 through 3.4.10, as applicable. Additional marking (including
commercial designation) may be applied; providing it does not interfere with the marking required herein and
is completely separated therefrom (see 4.3.7 and method 1105).

a. Permanent-marking requirements: The foL Lowing information, as appLi cable, shal 1 be marked on the
tube, as specified in 3.1.. b.

(1) Type numbe,,

(2) “JAN” prefix.

(3) Manufacturer’s designating symbol (CAGE code)

(4) Lot identification (lot date cede).

(5) Service-Life guarantee (as required).

b. Permanent-marking: The in fortition specified in 3.4. a shall be appLied to the tube by a process,
such as grit blasting, etching, baked-enamel siLk screening, permanent adhesive decals or labels,

.or any other method that will assure permanence equa L to these methods of marking. The marking
shatl be permanent to the degree that removal of the information can only be accomplished by
deliberate mutilation of. the marking, or destruction of the tube.

c. Secondary marking requirements: Required information, other than that specified in 3.4. a shal L be
marked on the tube by any methcd that wiLl assure legibility after prolonged use of the tube.

1.
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3.4.’I ~.be designation. The tube shall be designated by the type number as jndicatcd in the TSS. The
tube shall be marked with this type number in accordance .iththe requirement. specified herein and by the
1SS.

3.4.2 ~JAN,O prefix. The United States Government has adopted, and is exercising control over the
certification marks “JAN” and “J”, respectively, to indicate that items so marked or identified are
manufactured to, and meet all the requirements of military specifications. Accordingly, electron tubes
proc. ree t>, and meeting all of the criteria specified herein and in applicable TSS’S shall bear the
certification mark “JAN” except that electron tubes tca small to bear the certification mark “JAN” shatl
bear the letter “J”. The “JAN” or “J” shall be placed immediately before the type number. The “JAN” or “JZ’
may be placed above or below the type number as long as the contractor obtains written permission from
DESC-ELS. Tubes furnished under contracts or orders which either permit or require deviation from the
co”ditio”$ or req.ireme”ts specified herein or in applicable TSS’S shall not bear “JAN” or “J”. In the
e“ent a tube fails to meet the requirements of this specification and the app~i cable TSS’S, the manufacturer
shall remave the ,,JANs, or “J” from the sample tested and also from all tubes represented by the sample. The
“JAN” or “J” certification mark shall not be used on tubes procured to contractor drawings or
specifications. The United States Govemme”t has obt=aind certification of Registrario” No. 504, 860 for
the certification mark 8SJANS,. Application Or Presence of the “JAN” brand shall constitute certification by
the tube supplier, that all test and inspections required by this specification and the applicable 1SS have
been satisfactori~y completed and that complete, authenticated test data will be retained by the
manufacturer for not less than five years and be made available upon rsquest for Government review. The
“JAN” or “J” certification mark shall not be used on first article contracts.

3.4.3 Lot identification (lot date code). Each tube shall be marked with the manufacture date; the date
the tube was prcduced. The lot date code shall consist of a four digit number; the first two digits sha~~
be the last two digits of the calendar year of manufacture, the last two digits shall indicate the ca[endar
week of manufacture. Uhen the number of the week is a single digit, it shall be precsded by a zero.

3.4.4 ~anufacturer’s identification. The tube shall be marked with the name or trademark of the
manufacturer who prcduced the item. The marking shall not detract from the tube designation. The equipment
manufacturer’s name or trademark shall not appear on the tube unless the tube manufacturer supp~ying the
tube for the contract is also the equipment manufacturer.

3.4.5 ~a”ufacturerss desiqnatinq $Ymbo( (CAGE code). The manufacturer shall include the manufacturer’s
designating symbol or CAGE code number as given in Cataloging HandLw3ks H4-1, H4-2, and H4-3 (Federal Supply
Code fcm P,anufacturers).

3.4.6 <ountry of oriqin. The phrase “MADE IN U. S. A.” , or the abbreviation “U.S.A.”, shall be marked in
characters smaller than those used for the tube designation. For tubes made in other countries, the phrase
sha~~ be changed accordingly. The marking of the country origin on the unit package, as specified in
MIL-E-75 for all interior package marking, shall be used to meet this requirement.

3.4.7 ~adioactive markinq. Tubes with intentionally added radioactive isotopes shall be marked when
required in accordance with MIL-sTD-129. 14here physical size precludes printing atl required data on the
tube itself, the standard radiation symkot (Code of Federal Regulation, Title 10 Atomic Energy) or the
radiation symbol and the words ‘Accountability required,’, where applicable may be adopted (see appendix B
for correct symbol).

3.4.8 ;ervic e-life quarantee. Tubes soLd under service-life guarantees shall be marked with the
foLlowing additional markings; contract number and the number of hours guaranteed (see 4.4 and 6.1).
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3.4.9 Inadequate markin~ area. Tubes having inadequate marking area for all applicable markings (due to
size or effects on operating characteristics of the tube) shall have the type number, the JAN prefix, and as
many of the other applicable markings as possible placed on the tube with the following order of precedence:

a.

b.

c.

d.

e.

f.

Type number.

JAN prefix.

Lot date cede (lot identification).

CAGE cc.cle (manufacturer’s designating symbol).

Ilanufacturer’s identification.

Country of origin.

No required markings may be omitted with.mt written appro.a L obtained f... the qualifying activity prior to
shipment. Required markings omitted from the tube for the reasons indicated above shall be placed on the
unit pack.

3.4.10 SheLf life. The period of shelf life shall be marked on the tube, package and pack when the shelf
life is specified in the TSS (see 4.5).

3.5 Workmanship. Electron tubes shall be manufactured and processed in a careful and workmanlike manner,
in accordance with god design and sound engineering practice, and to the requirements of this
specification.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his o.. or any other
facilities suitable for the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the inspections set forth in the
specification uhere such inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.’S.2 Classification of inspections. The inspection requirements shall be classified and indicated on
the TSS by the groupings specified as fol Lows:

a. -: The ‘,Qualification” requirement, and any exceptions to general provisions of this
specification (such as deviation from standard requirements for holding periods, preheating, or
preparation for delivery) shall be indicated under this heading. First article testing is required
for TSS’S that state “not required”.

b. Qualification: All tests specified on the TSS are required for qualification approval (OA);
however, those tests grouped under this heading on the TSS are to be performed only during
qualification inspection (see 4.2).

c. First artic[e inspection. For first article inspection procedures, see appendix F herein.

d. QuaLity conformance inspections. QcIparts 1, 2, and 3 (QCI-1, Qc1-2, and QC1-3) are made on a lot
sampling basis to assure the desired quality of major characteristics which controL design
parameters, life and environmental characteristics (see 4.3).
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e. &str.ctive tests. Tubes used for conducting tests designated as destructive below, or in the test
method, shall not be delivered under contract or order for use by the Government. Except for
stability, and survival rate, life tests shall be considered destructive. In addition, the
following are designated as destructive:

Destructive Tests W

sweep frequency vibration fatigue 1031

Vi bration fatigue . . . . . . . . . . . . . . . . . . . . . . . . . . . fo31

vibration, endurance at resonance II . . . . . 1032

Shock . . . . . . . 1041

Ewsepinsokderdepth 21 1111

Ls?ad fatigue (subminiature tube) . . 1116

G!ass-to-leadseal strain . . . . . . 1119

Filament burnout. . . . . 1202

Ii?chanical tuning fatigue . . . 4223

4,1.3 ~stinu provisions and inspection conditions (see 3.1). At the discretion of the acquiring
activity, any tube whose failure is due to operator error or test equipment malfunction, may not be
considered a tube failure. Such tubes may be replaced by random Ly selected tubes from the same Lot.

4.1.4 ~,t sizes for tubes listed on qeneric specification sheets. If sampling plan, test conditions,
test Limits, and internal construction of tube types covered by a single generic specification sheet are
identical, lot sizes for tests reference 0. generic TSS’S may be combined to determine the sampke size for
QC1-1, QCI-2, and QC1-3 tests. The sample may be composed of either type(s) or combination thereof. $..y
additional cross-clearance considerations sha Ll be stated on the individual TSS.

4.2 Q~lif ication (see 6.2). Qualification testing shall be in accordance with table 1 herein.
Authorization for qualification testing or the submittal of qualification test report shall be in accordance
with ‘<Provisions Governing Qualification SD-6” and as specified herein. Each Letter reCPJeStin9
authorization and each test report shal L refer to only one type, generic type or family of tube. In order
to obtain qualification approval (QA), all applicabk requirements and tests specified herein and on the TSS
shall be met. (See 3.1, 4.1.2b, and appendix E.)

~1 Wher, specified on the TSS.
~1 If )-ray techniques are “ot med.
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TABLE 1. Samples and acceptance criteria for qualification.

! Test method if specif; ed herein (3.1.2), or on the TSS

Methcd or appendix Tit Le

1: Appendix D
~: . . . .
Mechanl ca 1 Inspect Ion, dimensions
Wechani ca 1 resonance (see TSS)

1~/ jjjj Vlbratlon, low frequency (25 Hz)

Iv;b,at;on fatigueVlbratlon, variable frequency
1031
1041 Shock

Shock (see TSS)
~: ~j~j I Secureness of base, cap, or inserl

I Permanence of marking
III 1111
Ill

I Ease pin solder depth
1116 I Lead fatigue (subminiature)

~y ‘1719 lGlass-to-lead seal strain
1121 lBase strain (miniatures)

~~’

1126 I G lass-envelope strain (glass tube:
1202 I F i lament burnout
1266

~1/ ----
,:[yR:;::%L

[ (not listed in this table)

I 1516 ‘Stability life
2726 Glass strain (receiving tubes)

I 4223 lMechanical tuninq fatique

Samp
hpplicabke
paraqraph

4.2.1
4.2.’I
4.2.1
4.2.1
4.2.1
4.2.1
See TSS
4.2.f
3.6
-----
-----
_____
-.---
-----
-----
-----
4.2.1

4.3.8
4.2.5
4.2.4
4.2.5
-----
4.2.4
-----
4.2.4

;i ze
lumber of
samples

2
3
2
2
2
2

See TSS
2
2
2
2
2
2 &l
3
2
2
2

---

4
2
3

See TSS
3
2
2

Destructive test (D)
(see 4.1.2. e)

---
. . .
---
---
‘D

D
---
---
---

.-.
---

D
---
---

---
D
D
D
D

---
---

D

Elect ri cal sample may be used for these tests,

Vibration, variable frequency may be used for these tests.

Methcd 1111 becomes a destructive test if X-ray techniques are not ussd and additional samples wi 11 be
requi red.

Supply the data on 30 tubes from 1 machine making the type. Use acceptance numbers are given in
4.3.5.3.

Lou-f ai lure rate tubes: See applicable TSS.

Regular life-test QC1 data may be accumulated to supply these data. If this is done, comptete data on
each lot represented shall be submitted. For dual testing in any one life-test group, half the number
of tubes shal 1 be subjected to each test. Uhen the number of tubes is cold, the sample shal 1 be made
even by adding one tube.

Life tests are based on degradation of certain characteristics. These characteristics must be within
the life-tests end point limits at the comp~et ion of S0 percent of the specified life tests. If more
than o“e tube is selected, then acceptance is based on the average life of those tubes tested; however,
no tube can be tested for more than the specified life and no more than the specified life hours for any
one tube can be credited to the tota 1 hours for the purpose of ca Lcu lating the average hours.

See 4.2.4 concerning life-test groups A, B, C, D, and S.
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4.2.1 ~mvles and acceptance criteria.

a. Tte sampkes for qualification tests shall be representative of the manufacturer’s normal
production, shall be produced by and at the plant where manufacturing is, or is to be accomplished,
ard shal 1 be selected ‘from current co.p(etety processed production.

b. Uteri not specified in table 1, two samples shall be selected with no fai lures permitted

c. A bogey tube, if specified, shall be in addition to the sample specified herein and may be a tube
that has been stabilized by life-test operation.

d. Ut,en more than one tube type is covered by a singte TSS (generic specification) and complete
ql,alif ication testing is being conducted for one of the tube types, only those tests which differ
(<:xcept heater voltage test condition) need be conducted to obtain q“a 1if i cat ion for a 1t other
t)’Pe, covered by the TSS. In the case of cathcde- ray tubes, where rore than one phosphor type is
shown on a generic TSS, a minimum samp~e of four tubes of any applicab~ephosphoror combination of
phosphors $hal 1 be tested for al 1 req.i rements; however, only one additional tube need be tested
for the other ren!ai ni ng phosphors. This tube sha 11 be tested for phosphor properties only.

e. Ff$i lures in excess of those allousd in table I or in 6.2.lb, shall be cause for refusal to grant
qualification approval.

4.2.1.1 Markinq of samples. The commercial designation may be used instead of the “JAN” prefix marking

for qualification test samples. The marking wi 11 be inspected for Lsgibi lity and traceability only.

4.2.2 ~lalif i cation by similarity. Tubes of simi tar classification manufactured on the same production
line, involving the same process, may be granted qualification by the qualifying activity provided the
manufacturer a Lready has a qua Lif ied tube of equal or greater complexity on the current QPL.

/+.2.3 ~:st reports. Test report submittals shall be in accordance with 4.2 and the following
supplemental i nformat ion.

4.2.3.1 Description. A description including msterials and pertinent design features such as ancde,
grid, base,, f i lament material, and construction shall be furnished. This need not be detai led to the extent
of manufacturing data, but shall be sufficiently comp~ete to define the construction. A second copy of this
statement :;hal 1 be retained by the manufacturer and be avai lable to the government at the pLant. Copies of
description,? forms are a.ai (able, on request, from the qualifying activity.

4.2.3.2 Photcuraphs. Two copies of a photograph of the completely assembled tube and tube either without
envekope b,t with the assembly cut open, showing complete internal construction, or with the parts
unassembled (exploded vi eu) sha 11 be provided. One set of photographs sha 11 be submitted with the report,
and one set sha 11 be avai Lab[e to the Government at the plant. The photographs sha 11 be 8 by 10 inch
minimum size, depicting the tube on as large a scale as practicable (for 76-712 or smaller envelopes, a
minim.. magnification of 1.5 to 1 is required). The following data shall be included on the photograph:
Type number, manufacturer, plant or manufacturer, place of manufacture, and appropriate reference sca Le
($ca(e placed in the plane of, and paral Lel to, the centerline of tube parts photographed, and perpendicular
to the optical axis of the camera). Radiographs may be used if contributory to description.

4.2.3.3 E!ase material. As part of the qualification test report, the tube manufacturer shall identify
the base molder or base supplier and shal( specify the material used and the value of the insulation zone
riumber obtained. If the qualifying activity disapproves of the base supplier or the insulating material
used, i t may request a test report be submitted for approval from the base supplier or the tube manufacturer
which shall include test data in accordance with test methcd 1216 of MI L-sTD-1311 or to grad L-411 of
MIL-I-10 as applicable. A sample size of 6 to 12 with zero defects wi 11 be required for these tests.

4.2.4 operational Life. Life test groups A, B, C, O, and S as Listsd on the individual TSS’S, have been
combined into a single life test called operational life.

9

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:35Z
Check the source to verify that this is the current version before use.



tlIL-E-l K

4.2.5 Li f e-test data. Complete data on life test, whether performed under the ccgni zance of the
Government or ce.t i f i ed by the manufacturer as havicg been performed on prcduct ion tubes of the same design
as the specimens submitted for qualification inspection, shall be included in the test report. The number
of samples for which life-test data are required shall be as shown in table 11.

4.2.6 Prior Government approval. Invitation for bids should provide that the preparing activity reserves
the right to waive the requirements for first article samples as to those bidders offering a product which
has been previously acquired, tested, or reviewed by the qualifying activity, and that bidders offering such
prcducts who wish to rely on such production or test, must furnish evidence with the bid that prior
Government approve 1 is present lY appropriate for the pending acquisi t ion.

4.2.7 Retention of Qualification. To retain qualification, the suppliers shall forward an executed
DD Form 1718 at 24-nw”th intervals to the qualifying activity. The qualifying activity shall establish the
initial reporting date. Failure to submit the report within 30 days after the end of each 24-month pericd,
may result in toss of qualification for the prcduct.

4.2.8 Discontin.ence of prcducti o”. In the event that a manufacturer plain to discontinue prcd.ction of”
a tube type or types ent i rely, the pm-duct wi 11 remain on the QPL as long as stock remains and the
manufacturer matifies the qualifying activity wirhin thirty days after the last prcduct run has bee”
completed. The manufacturer agrees to store overrun from the last prcduct ion, and when these quantities are
exhausted, wi 11 mtify the qwalifyi”g activity to have product Listing removed from the QPL.

4.3 Quakity conformance inspection. Testing shall be in accordance with the QC1-lr QC1-2, .md QCI-3
listed in the individual TSS and as specified herein.

4.3.1, Inspection plans. This specification utilizes an accept on zero defect (c = O) sampling plan.
Sampling shakl be in accordance with table I. Acceptance sampking levels indicated on the individml TSS, S
shall be cross referenced to the appropriate sampling categories in table 11. See definition of lot in
appendix A.
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TABLE 11. Samplinq plans.

I I I I I I I I I I I
Iv VIV1 V1l IV1ll I 1x I x I x1 X111X1111 XIV I xv I xv

I II I
040 .0651 .101 .151 .251 .401 .651 1.01 1.51 2.51 4.01 6.5110.1

1111111111 I

*i*~*~JJJJJJJJJf

*l*i*l*i*l*l *i 131 8i ii ii ;i i

i 2001125 p

:5 Zool IX 01501481471 z,, z,, 161,,, 9, ~

50’ 32’ 20’ 201 191 u m 71 4

3’512WI’251‘175’73315 20U 125120116, nl xl :1 ~1 g~ ;;I ;;~ 4
3151 20J3 1921 1891 1161 S61 681 501 381 291 221 151 4

4.3.1.1 Default samplinq D lans. If the individual TSS does not specify the acceptance levels the
following p(ans sha 11 apply:

a. QCI-I: Sampling category x sha [ 1 be used except visual and mechani caL inspection; see appendix. C
and D.

b. QC1-2: Sampling category XIV sha~l be used.

c. QC1-3: Sampling category XVI sha 11 be used.
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4.3.2 &,r.al inspection. Normal inspection shal L be the listed sampling category.

4.3.3 ~qhtened inspection. Tightened inspection shatl consist of decreasing the category by one (i .e.
i f the normal inspection category is X, the tightened i .specr ion sampling plan would be category 1X).

4.3.4 ~mcon fermi nq lots. A nonconforming lot sha 11 be reworked or retested 1 W percent, or both, by the
manufactur(?r prior to resubmitting the lot to QC1. If the nonconforming test item is of such a nature as to
require re,fork, the lot shail be subjected to all of QC1, part 1 testing. If the nonconforming test item is
of such a (nature as to require retest, then the lot shal 1 be tested for those character st i cs that were
nonconforming.

4.3.5 @se strain test, miniature tube, samDlinq (method 1121). lightened inspection shall be in effect
initially and shall continue in effect until the criteria specified herein for normal inspection have been
met,

/+.3.5.1 Normal i“specti.m. Impection shall move from tightened to normal after all of the following
have occurred:

a. There has been no change of the tube type on the sealing and exhaust unit during the
testing of the last five samp Les.

b. Nat nwre than a total of eight defects have been found in the last five samp~es.

c. Nz rejection has occurred in the last five samples.

4.3.5.2 ~. The sample shall consist of 10 tubes selected at random from the production of each
sealing-and-exhaust unit. This sample size n = 10, shall be used for kmth tightened and normal inspection.
For normat inspection, the sample sha~l be selected once’ during each regular work shift. For tightened
inspect ion, the sample sha 11 be selected every hour. 1. either case, the first sample shall be selected at
the start of each work shift.

4.3.5.3 Acceptance and reiect ion criteria. The product ion lot represented by the sample sha 11 be:

a. Accepted if not more than one defective for class “A”, “B”, or “C” defects respectively,
cr if not more than a total of two defective are found in the sample (see method 1121).

b. Rejected if two or more de fecti.es for cLass “A”, “B”, or ‘“c’, defects, respectively, or if
z total of three or more defective are found in the sample.

4.3.5.4 Reiected tubes. If the tubes are rejected on this test, all production from this exhaust unit
during the period bet ween the present and previous samples, sha 11 be ICMJ percent st rai n-tested for that
c~ass of clefect which caused rejection. The results of the retest shall be submitted to quality contro[,
and these data shal L be used as a basis for acceptance of the rejected lot. These resu Lts shal 1 not be used
in the cumulative record.

4.3.5.5 m. A record of all defective shall be maintained for each sealing-and-exhaust unit. This
record sht, L 1 show the exhaust unit number, the date and time of sample, the number of defect i ves in each
group, th$! total de fecti. es, and the .ejec.ticms occurring in the last five samples.

4.3.6 $hock test samDlinq (method 1041). The test sha 11 be conducted on the i nit ia 1 lot and thereafter
on a lot t!pproxi mately every 12 months. Uhen one lot has passed, the 12-m-anth rule sha 11 apply.

4.3.7 ~ermanence of marking samplinq (method 1105). Uhe. applicable, methcd 1105, shal 1 be performed
prior to shipment on tubes which have received f i.. 1 processing for marki.g in cOmpLi!nce with the
requirements of 3.6.
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4.3.8 Life testinq.

a. Life-test provisions: Life testing shall be conducted a. specified herein, except when tubes
submitted in accordance with this specification are part of the manufacturer’s commercial
prcd.ction, and are life tested by the manufacturer under the specified TSS conditions (or
conditions of greater stress), and in at least the required quantities, the procuring activity maY
accept the results of these life tests in lieu of the life-test specified herein. Prior to life
test i ng, the manufacturer may subject the tubes to any other TSS tests. If a tube is found to be
outside the initial TSS limits or has mechanical defects; it may be replaced by another randomly
selected samp Le from the same lot (see 4.1 .2e. ).

b. Life-test sa.pli “g: The tubes c.ompri si ng the sample shal 1 be selected at random throughout
product ion in a %anner representative of the lot. However, when a manufacturer is in cent inuous
production for an extended period on a particular type, the sample may be selected from the first
10 percent of the prcduct ion lot. For dual test ing in any one Li f e-test group, ha Lf the number of
tubes shail be tested in each test.. Uhen the sample is an cdd number of tubes, it shall be made
even by adding another tube. The tots\ number of tubes from any one lot subjected to a part i cula?
1 if e test sha 11 be considered the life-test sample.

c. Life-test sampling (small lots): A life test lot shall be a maximum of one m-onth prcducti.n,
except that a maximum of six month’s production of 5C0 tubes, or less, shall appty to form a
single life-test lot (see appendix A for lot definition).

d. Reduced life-test sampling: A manufacturer becomes eligible for reduced li f e-test samp Ling when
they have produced 3 lots with no Life-test defects, for the same tube type or structurally
identical tube type, in a 24 month time period. Reduced life teStin9 Vi 11 COnSi St of Per f0rDin9
life-test samp(ing, on the eligible tube type(s), once in each subsequent 12 nmnth pericd. The
manufacturer becomes ineligible after a lot fai 1s life-test, and must reestablish e~igibi Lity as
mentioned previously. Verification of eligibi Lity must be submitted to, and is subject to the

.SPPrOVal of, ‘the preparing activity for this document.

6.3.”9 Life-test samplinq plans. Refer to table 11 for the following listed samp(ing categories

4.3.9.1 Stability life-test (method 1516). Sampling category XIV shall be used.

4.3.9.2 Intermittent life-test (method 1501). SampLing category XIV shall be used

4.3.9.3 Heater cyclinq Life-test (methcd 1506). Sampling category XIV shall be used.

4.3.9.4 Group life-tests. Life-test groups A, B, C, D and S as listed in the TSS’S, have been combined
into the operational life test. Operational life testing sha[~ use sampling category XVI.

4.4 Service-1ife quarantee. Uhen service-life guarantee is specified on the TSS, or in the contract or
order (see 6.1), the tube shall not be subjected to the life test but sha(l have a service-life guarantee.
The period of this service-life guarantee shall be as specified on the TSS, subject to modification in the
contract or order. Use of the service-life guarantee, in lieu of life-testing, is subject to the approval
of the preparing activity for this document.

4.5 Shelf life. In general, electron tubes have an indefinite shelf life; however, where specific shelf
life has been determined and is specified in the 1SS, the marking shall be as specified in 3.4.10.

4.6 Testinq and markinq at remote locat~. The fol Lowing criteria shall govern acceptance and marking
of tubes at locations other than at the point of manufacture:

a. when tubes are manufactured and tested at one plant and marked at another Location,
inoperative tests shall be performed at the marking location, in accordance with the
applicable QC1 procedure, prior to preparation for shipment.

b. Uhen tubes are manufactured at one plant, but transported to another location for
production testing and marking, all QC1-I tests shall be performed at the marking point in
accordance with the applicable QCI procedure prior to marking. All other tests specified
are made at the Doi nt of manufacture.
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4.7 D@]yed shipment of inspected tubes.

4.7. ~ ~lbe manufacturer’s faci kities. The following criteria shall govern the acceptance of inspected
tubes which have been held in storage within the manufacturer’s facilities:

a. Tllbes which have passed inspection and have subsequent lY been held in storage for a pericd
of six months but less than 12 m.mths, sha Ll be retested for inoperative defects, in
accordance with the applicable QCI procedure, prior to marking and shipping.

b. T,Jbes uhi ch have passed inspection have subs.?cydent lY been hetd in storage for a period of
12 months or longer, shall be retested for inoperative and a[l other QCI-I tests in
accordance with the applicable QC1 procedure, prior to marking and shipping.

c. Tl?e f ol lowing alternate procedure may be implemented at the di scret ion of the manufacturer
after five successive lots have passed 4.7.la:

T,lbes which have passed inspection and have subsequent lY been held in storage for a period
of six months or banger, sha~l be retested for inoperative defects, in accordance with the
a,~pl i cable QC1 procedure, prior to marking and shipping. If, during retest, a lot fai 1s
f>r i nope rat i ves, 4.7. la must be applied unt i 1 five successive lots have passed the
iaoperat i.e inspect ion. In addi t ion to the inoperative inspection, when product has been
i.? storage for six months or Longer, such product sha[~ be retested for all QCI-I tests in
accordance with the applicable quality conformance inspection procedure, prior to marking
and shipping.

4.7.2 Qther than the tube manufacturer’s facilities. The following criteria shall govern the acceptance
of inspected tubes which have been held i n storage at other than the manufacturer’s faci lit i es:

a. Tubes which have passed inspection and have been held in storage for a period of six
months but less than 12 months, sha 11 be retestedfor inoperativedefectsby the SUPP1ier,
using test facilitiesthat are acceptab~eto the Government,in accordancewith the
applicableQcI procedures.

b. Tubes which have passed inspection and have been held in storage for period of 12 months,
or longer, shall be retested for inoperative and all other QC1-1 tests by the supplier,
using test faci lities that are acceptable to the Government, in accordance with the
applicable QCI procedure.

c. Acceptable tubes resulting from the procedures of either 4.7.2a or 4.7.2b shall be
additionally marked with the reinspection date in accordance with the requirements of
3.6.6, prior to shipping to the Government or its contractor(s).

d. Uhen the Lot has lost its identity,or the storagetime is not known,the tubes shall be
100 percent inspectedfor compliancewith QC1-1.

4.8 ~ected lots. If an inspection lot is rejected, the supplier MY rework the lot to correct the
defects, cr” screen out the defective units, then res.bmi t for reinspection. Resubmitted lots sha 11 be
inspected using tightened inspect ion. Such lots sha 1i be separate from new lots, end shal 1 be c Lear lY
i dent i f i K’ as reinspected lots by the manufacturer’s lot records.
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4.9 Disposition of sampke units.

a. Sample units which have passed all the nondestructive tests may be de[ivereC on the
contract or purchase order, if the lot is accepted and the sample units are sti 11 within
the specified tolerances.

b. Sample units which have been subjectedto destructivetests shal1 not be delivered on
the centract or purchaseorder.

c. Any tube known to have fai led the provisions of the either MI L-E-I, IIIL-STD-1311, or
sample tubes which do mat meet the initial limits after nondestructive life tests, shall
not be delivered on the contract or purchase order.

4.10 Inspection of packaqing. The sampling and inspecticm of the preservation, packing and container
marking shall be in accordance with the requirements of MIL-E-75.

5. PACKAGING

5.1 Packaqi”g r.equireme”ts. The requirements for packaging shall be in accordance with MIL-E-75

6. NOTES

6.f Acquisition requirements. Acquisition documents should specify the fol Lowing:

a. Title, number, and date of this specification.

b. Title, number, and date of the applicable tube specification sheet, and the type
designation.

c. Service-1ife guarantee in lieu of Life test when applicable (see 3.4.8 and 4.4).

6.2 QwaLif i cation. Uith respect to products requiring qualification, awards wi 11 be made only for
prcducts which are at the time set for opening of bids, qualified for inclusion in the applicable qualified
products List whether or not such products have actual lY been so li steal by that date. The attention of the
SUPPL i ers is ca ( led to this requirement, and manufacturers are urged to arrange to have the products that
they propose to offer to the Federal Government tests for qualification, in order that they may be eligible
to be awarded cent racts or orders for the products covered by this specification.

6.2.1 First article. When a first article inspection is required, the item wi lL be tested and should be
represent at i.e of the product to be produced for delivery on the cent ract or purchase order. The
contracting officer should include specific instructions in the contract regarding quantity of tubes,
reporting and approval for first article testing. See appendix F for the first article procedure.

6.3 Service uses. Equipment using tubes manufactured in accordance with this specification should be
designed so that the tubes perform satisfactory (y in the norma~ service for which the equipment is designed.
The use of character st i cs not cent rol led by this specification is not permitted unless the command or
ser.i ce concerned has specif i ca 1 lY approved such use.

6.6 Absolute ratinqs. The values specified on the TSS under “maximum” or ‘lminimumL’ are based on the
‘,abso lute SYSW+, and are “d m be exceededunder my ser”ice condi t,ions. These ratings are limiting

ml.es .wtside which the serviceabi lity of a“y individual tube may be impaired. In order not to exceed
absotute ratings, the designer has the responsibility of determining an average design value for each rating
below and absolute vaLue of that rating by a safety factor so that the absolute values wi 11 never be
exceeded under any usua 1 conditions of supply-voltage .ariat ion, toad variation, or manufacture ng variations
in the equipment itself. It does not neces sari lY f OL LOW that combi nat ion of absolute maximum ratings can be
attained simu~taneously. The maximum and minimum ratings designate the maximum or minimum of the absoLute
value of that rating regardless of polarity.

6.4. J Barometric pressure (altitude) ratinq. In the event that the specified rating is exceeded,
rsduct ion of instantaneous voltages (excluding f i lament or heater voltage) may be required.
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6.4.2 pceivinq tube rati..as. Receiving tube ratings specified on the 1SS are absolute maximum values
for an individual tube, and eq.i pment should be designed with this fact i n mind. tioweve?, these rat i .gs may
be exceed.ai only as indicated in 6.4.2.1 and 6.6.2.2 without appreciable deterioration in tube Life.

6.4.2.1 Ancde voltaqe. Unless otherwise specified, the average anode voltage (a.eragi”g time 0.1 second)
should not exceed the maxi mum rated d. anode voltage; and the peak posit i.e ancde voltage shou(d mt exceed
twice the maximum rated dc ancde voltage.

6.4.2.2 Screen .oltaqe. The maximum screen voltage may be ●xceeded when all the following c.mditi.ms are
met:

. . Tl)e screen voltage does not exceed the d. ancde .oLtage rating under my .spepat ing
c,>ndi t ions.

b. Tl,e anode voltage rat i “g is greater than the screen voltage ?at i“g.

c. Tl>e average screen di ssi pat ion does’ not exceed values give” by the following formula:

.[

EC2 - Ec2(max rating)
2

P(J2 S P92 (ma. rating)
1-

Eb(max rating) - EcZ(max rating) 11
The f ormuha app~ies when the average screen voltage is between the maximum rated dc screen voltage and the
maxim.. razed dc mcde voltage.

6.4.2.3 Reduced p.ess..e (altitude) ratimq. This rating is app~i cable t. all s.bministure, miniature,
and other !+afer (button) header receiving tube types except high-voltage rectifiers and is based on the
mini mum pi I> or lead spacings specif is.i on these types. It does not take into account the eff .xts of tube
sockets, al>y other terminating devi cm, and any envi ronmenta 1 effects, such as radiation, which may exist
sire. ltanem,s Ly at a“y a Lt itude. F ig”re 1 specifies the maxi mm rat i“g of the i nstmtamous voltage betuem
adjacent pins as a function of air pressure. Table 111 indicates an a lt itudelpre$ sure cross-ref ereme.

NOTE: F(Ir operat i.m at my pressure (altitude), the maxi mum-i mtmta”eous voltage between any
a(jjacent pins is limited i“ acc.ardmce with the rating i“ figure 1. The equipment
d?signer is taut ioned to cmsider that voltage breakdown is only one factor inf l.enced by
altitude, and that other tube ratings, especially temperature, must also be observed. If
i Instantaneous operating voltages no; exceeding 280 volts are used between adjacent pins,
these types wi 11 not have to be derated for altitude effects.

TABLE 111. Alt i tudelpres sure conversion.

Altitude Pressure
(x 1,000 ft) Torr (mmHq)

50 87.49
55 6s.88

Iii
54.24
33.66
21.01

~ ‘0 “~

f3.21
100 8.36
110 5.33
120 3,45

I 130 I 2.27 I

I
140 1.51
150 4.02 I

i. 160 0.697
170 0..478

I

180 0.326
190 0.221
200 0.14s
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6.5 International standardization a.areements. Certain provisions of this specification are subject to
International Standardi zat ion Agreement (STANAG No. 4012, 4G93, and 4107). when amendment, revision, or
cancellation of this specification is proposed, which wi 11 affect or violate the international agreement
concerned, the preparing activity wi 11 take appropriate reconci Liation action through international
standardi zat ion channels, including departmental standardi zat ion off i ..s, if required.

6.6 Designation of TSS chanqes. The margins of revised specification sheets shall be marked with a
revisicm letter, within a circle, to indicate where changes from the previous issue where made. This is
done as a convenience only and the Governmentassumes no Liabilitywhatsoeverfor any inaccuraciesin these
notations. Biddersand centractorsare tautionedto evahate the requirementsof the specificationsheets
based on the ent ~re content irrespective of the margina 1 notations and relationship to the last previous
issue. (See appendix B.)

6.7 Subiect term (key word) listing

Classification
Tube specification sheet (TSS)
Serialization
Radioactive marking
1 SA

6.8 Chanqes from previous issue. Margi”a 1 notations are not used in this revision to i dent i f y changes
with respect to the previous issue due to the extensiveness of the changes.
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ALTITuDE - THDUSANDS DF FEET

50 100 , 150 200

l(joo

1400
u
: l,~oo

;
1(300

m
2g 1300
a.
z1- 1;00
g

400

;280
;200

0
10098765 4 3 2 ~0987654 3 2 1987654 3 2 .1

AIR PRESSURE - MM OF MERCURY

FIGURE 1. Reduced pressure (altitude) voltaqe breakdown characteristics.
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APPENDIX A

DEFIN1TIONS OF TERMS

10. SCOPE

10.1 =. The terms and definitions-used in this specification are in accordance with American
National Standards Institute C.5Q.9 and MIL-STD-109. This appendix contains supplementary terms used in thi$
specification and MIL-sTD-1311, with definitions listed alphabetically i“ 30. This appendix is a mandatory
part of this specification. The i nformat ion contained herein is intended for c.ampl iance.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Specif i cat ions, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those li steal in the issue of the Department of Def e“se Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation,

STANDARD

MILITARY

NIL- STD-109 - Inspection Terms and Definitions.

(Unless otherwise indicated, copies of federal and mi Litary specifications, standards, and handbooks are
avai table from the Defense Printing Service Detachment Off i .e, Bldg: 4D (Customer Service), 7C!0 Robbim
Avenue, Phi Lade( phia, PA 19111 -5094.)

20.2 Non-Government pub Li cations. The following document (s) form a part of this document to the extent
specified herein. unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitatim. unless otherwise specified, the issues of
documents not listed in the 00DISS are the issues of the documents cited in the solicitatim.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

RS-209 Elect ron Devices,

(Application for copies should be addressed to the Electronic Industries Ass.aciati.m (EIA), 2001
Pennsykwmia Avewer NU, Washington, DC 2ClK!-5. )

AMERICAN NATIONAL STANDARDS INSTITUTE (fiNS1)

ANS1/lEEE161-1971 - Terms for Elect ron Tubes.

(Application for Copies should be addressed to the American Nat ioml Standards I“st itute (ANSI), 11 vest
42nd Street, New York, NY 1C036. )

(Non-Government standards and other publi cations are normally available from the organi zat ions that
prepare or distribute the docme”ts, These documents also may be available in or through libraries or other
informational services. )

20.3 Order of precedence. In the event of a conflict between the text of this d.acwne”t and the
references cited herein, the text of this docunkmt takes precedence. Nothing in this docment, however,
supersedes app(i cab~e laws a“d regulat iom unless a specific exempt icm has bee” obtained.
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APPENDIX A

30. TERMINOLOGY

Acceleration. A vector quantity that specifies the time rate of change of velocity. Acceleration
is measured from zero to peak and expressed i n multiples of G.

&ptance fai lure rate. The maximum fai lure rate that, for purpases of sampling of electron
tubes, may be considered satisfactory as a process average. (Analcgous to sampling plans in
acceptance level).

~ificat ion factor (Mu) (u). FOr vacuum tubes, the Patio of a sma 11 change i n anode vOLtage to’

the corresp-andi ng change in grid voltage requi red to prcduce the same change in anode current (aL 1
other elect ?&de voltages and currents being held constant ).

Low/I. Less the. 10.

Medium . . . . . . . . 10 to Less than 50.

High . . . . . . . . . . . . . . 50 and above.

~ied potentiak. The applied potential on an electrcde is the potential between the electrode
and the reference point.

tie deLav time (tad). A time interval between the point on the rising portion of the grid pulse
which is 25 percent of the maximum unloaded pulse amplitude and the point where ancde conduction
takes place.

Bcqey ml.e. fhe togey “ah!e is a design value or objective. For asymmetrically distributed
characteristics the togey value is not the center va~ue of the limits; it is a manufacturing
objective about which the actual “alues wikl be distributed.

Contro( defect. A control defect is one which constitutes deviation from good workmanship or.-
app[l cable specification, but which has no effect on the functioning, assembly, maimenance, and
life of the “nit in service.

&&. The interval between any two frequencies having a ratio of 10:1

&ontinuity. A discontinuity is a lack of continuity in any circuit,

Displacement. A vector quantity that specified the change of position of a Lmdy or particle. In
this specification displacement is expressed as the total excursion measured in millimeters or in
inctes; for example, .080 inch .080 mm.

~. The acceleration produced by the force of gravity, which varies uith the latitude and
elex,at ion of the point of obs~rvat ion. By internatio~al agreement the vaLue 980.665 c. Per
sect = 386.087 inches per sec = 32.1739 feet per sec has been chosen as the standard
acceleration due to gra”ity.

~ric specification sheet. A generic specification sheet is a TSS indicating requirements and
tests for two or more tubes types which, except for limited variations in physical electrical
characteristic that cm be ““iqwty specified on a single TSS, are identical in design,
mant(facture, and application. Examp Les imhde cathcde-ray tubes with different phosphors,
receiving tubes with different filament or heater voltages, and klystrons with different operating
f rec[uenci es.
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APPENDIX A

-. An insulated electrcde (often called a OOkeep-alivess or ‘mprimerSS) designed to maintain a
d. glow discharge in a gas-switching tube.

Inoperative.. Inoperative are shorts, discontinuities, and air leaks. (Methods 1201 and 1267).

~. The term “within the limits specified” includes the limit values shown on the tube
specification sheet.

~. A manufacturing or inspection bat shaLl be defined as a group of fu~ky processed tybes of
o“e type which are manufactured under essentially the same conditions with respect to material,
comtr. ctic.”, md processing during a maxi... period of 14 consecutive calendar days. If the
production rate is 2,000 tubes or less for this pericd, the production of up to two calendar or
fiscal months may be combined to make up one lot of 8,0CQ tubes or less. If the production rate
for a th?ee month period is 5~ tubes or less, SW tubes or less may be accumulated from
production extemii”g over a maximum period of three months to form a Single lot.

Maior cross section. The major cross section of a tube is the first of the following which is
applicable:

a. As defined on the tube specification sheet.

b. The plane of the deflecting electrode farthest from the base of e~ectrostatic
cathode-ray tubes.

c. The plane of the heater pins of metal tubes or shielded glass tubes and
symmetrically constructed tubes.

d. The plane of the number one grid side rods.

e. Any plane throughthe axis of the tube of perfectlysymmetricallyconstructed
tubes.

Microwave tubes. Tubes uti~i zing principles of operation that are normally employed at
frequencies above one gigahertz, or tubes using distributed rather than lumped circuit elements.

Miniature tubes. Tubes with shape and dimensions designated in EIA Standard RS-209-A as T5-1/2 and
16-112 (round) envelope configuration and rigid pins.

-. The interval between any two frequencies having a ratio of 2:1.

Peak forward anode voltaqe. The peak forward anode voltage is the maximum voltage applied to the
anode with respect to the cathode in the forward direction.

Peak inverse anode voltaqe. The peak inverse ancde voltage is the maximum voltage applied to the
anode with respect to the cathode in the inverse direction.

Permanent short. A permanent short is a short circuit which exists for an appreciable time when
there is no accelerating force app Lied t. the tube. This class includes sustained short circuits
which may be c~earec by subsequent acceleration.

~. All potentials are designated by plarity with respect to the reference point,

Power or transmitting tubes. Tubes so designated by the TSS. These are negative grid tubes
normally operated as oscillators, amplifiers, or driver with an ancde dissipation generally of 50
watts (formerly this was 25 watts) or more per tube. These also include rectifiers with rectified
power output general Ly of 250 watts o. more.
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W.. A Pulse is a recurrent momentary f~ow of energy of short time duration,

~ duration. The time interval between the points on the trace envelope at which the
inst,]ntaneous amplitudes are equal to 70 percent of the maximum amplitude, excluding spike. For
ma.gnctrons, see method 4304.

~ mcd.later and DU(se diode termi.okow. (See MIL-STD-1311, SeCtlOn 4.)

~tvinq tubes. Tubes so designated by the TSS. These are negative grid tubes norma(~y operated
as o,ciklators, amplifiers, mixers, or converters with an anode dissipation of under 50 watts
(for[nerly this was 25 watts). These also include diodes or rectifiers with rectified power output
uncle,- 25o watts.

~,. ence pei”t. The reference point for the e(ectrode potential is: The cathode termina[, if
pres?nt; the negative terminal of a filament operated on direct current; or, the electrical center
of tile filament circuit operated on alternating current. When tests are to be made with cathode-
resistor bias, ‘the reference pint for all potentiab, except heater-cathode and suppressor-grid,
shal( be the negativeterminalof the cathoderesistor. The referencepoint for heater-cathode
and suppressor-gridpotentia~sshall be the positivetermina~of the cathcderesistor.

tit failure rite. A failure rate for an individuallot that is consideredto be the boundary
or limitbetweenthe individuallot qualitythat might be toleratedoccasional~y(usuallyat a
small probabilityof .10) and the individuallot quality that shouldnot be accepted. (Analogous
to LIPO in acceptancesamp~ing.)

~jual siqnal (laq). Signa( remaining at some specified time after exposure to light under
certsin specified conditions.

Reso”a”ce. Resmance of a system in forced oscillation exists when any change,howeverSmall, in——
frequencyof excitationcausesa decreasei“ the responseof the system.

~cmse (of a radiation counter tube). The response of a radiation counter tube is the response
when operated under specified circuit conditicms and in a standard radiation field.

Ruggedized tubes. Ruggedized tubes ere those which do not meet the criteria for c~assif ication as
reliable tubes but which hwe nmre stringent shock and vibration requirements specified on the TSS
than other military types. (The term is obsolete and was usua~ly limited to certain low-power
vacuum tubes. )

~le harmonic motion. A motion such that the displacement is a sinusoidal function of time.

WE. A spike is a transient of very short duration, during which the amplitude appr,.i.bly
exceeds the average amplitude of the pulse.

~tinq .oltaqe (of a radiation counter tube). The starting voltage of a radiation counter tube
is the voltage at which uniform pulses with specified average amplitude appear across a specified
resistor and in a specified radiation field.

~,iniature tubes. Tubes with shape and dimensionsdesignatedin EIA StandardRS-2G9as T2X3
(oval)and T3 (round)envelope configuration and flexible wire leads.

WJti. Contractor, manufacturer, or vendor.

glY pa tentiak. The supply p@ent ial is the patent ial furnished to a circuit containing an
electron tube.

21

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:35Z
Check the source to verify that this is the current version before use.



RI L-E-I K

APPENDIX A

Temporary short. A temporary short is a short circuit resulting from and lasting during the

application of an accelerating force. Uhe” it is necessary to classify temporary shorts as to
their degree or the methcd of testing, the following terns are preferred:

a. A tap short is a temporary short as determined with the relatively low
accelerating force as in the tap short test specified i“ method 1201.

b. A tramie”t short is a temporary short of relatively short du?atic.n occurring
during a high-keel shock impact such as that specified i“ method 1041.

Time constant of rise. The time duration of a pulse to rise from 25 percent of the mxim.m pulse
amplitude to 70 percent of the maximum pulse excluding spike, in microseconds.

Time of fa~l. The time d“.at ion of pulse to fall f?om 70 pe?cmt of the maximum pulse amplitude
to 25 percent of the maximura pulse amp~itude excluding spike, in micr.asec.mds..

Tube specification sheet (TSS). The document which defines the physical, electrical, and
mechanical requirements of the tube and the tests necessary to Verify them.

Useful Dower output. The power delivered to the load.

~. A vector qwmtity that specifies the time rate of change of displacement with Pespect
to a reference franle.

X axis (former(y Xl axis). The axis of application of shock and vibration norma L to both the Z
axis and the major cross secticr of the tube etemem s’.

Y axis (formerly X2 axis). The axis of application of shock and vibration normal to both the X
and z axes.

Z axis (formerly YT and Y2 axes). The axis of application of shock and vibration uhich is
parah~e[ to the major axis of the tube. Unless otherwise specified on the TSS, the major axis
$ha Ll be considered as:

a. The long axis of the cathode structuPe; or

b. The path of the “deflected beam in tubes empl.+’i”g electrcm beams,
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ABBREV1 ATION AND SYMS41LS

10. PuRPosE AND SCOPE

10.1 PL-. The purpose of this appendix i. t. ●stablish a list of a.thorimd abbreviation, and
symbols for ekectron tubes to be used on drawings, military specifications, and miLitary handbwks.

10.2 SII. This appendix contains abbreviations and symboks used in this specification and
MIL-STD-1371. This appendix is a mandatory part of this specification. The information cmtaimd herein is
intended for compliance,

20. APPLICABLE DOCUMENTS. This section is not applicable to this documem.

Angstrom unit (.1nanometer).

Amperes (may be either ac rms or de).

Amperes (peak value) or anode.

Anode.

Per anode.

ac amperes (rms).

Attenuation const?mt.

Alternating current.

dc amperes.

Acceptable failure rate.

Acceptance limit for sample dispersions.

Anti-transmit-receive tube.

Luminance change between two conditions.

Normalized susceptance.

Phase constant.

Luminance Leve(, specified or measwed. Additi.mal
lower case ond numerical subscripts are also used.

Peak lmin.ante level of written mise (ftL).

Back eLect rode.

I)yna.ic equilibrium luminance.

Saturation lu. imnce.
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cm. .

CRT. . ..”.

Ct . . . . .

Cu

A(delta). :.

D. . . . . . . . .

Db . . .

DI,2,3,4. .

dc . .

DF

Static writing response.

velocity of light.

Capacitance.

Degrees Celsius.

Centibels.

collector elect rcde.

Tube capacitance between the electrodes indicated.

Conversion index.

Input capacitance.

Capacitor between cathode and ground.

Collimator electrode.

Load capacitance.

Centimeter.

Center magnification.

output capacitance.

Cyc Les per second (for revisions and new
TSS, S, use hertz (Hz)).

Cathmie-ray oscilloscope.

Cathode-ray tube.

Center tap.

Continuous wave.

A change in the vakue of the indicated
variable. When expressed in percent the
difference in readings is dividec by the
initial reading and multiplied by 100.

The active reading scan-line duration in
microseconds.

Decibels.

Deflection plates.

Direct current.

Deflection factor in volts per inch.
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Rate of rise of cathcde current pulse.

Peak dark current.

Dark current.

Pulse droop.

The productof time of pulse and pulse
repetitionrate (dutycycle).

Dynamicwritingand erasing response.

Dynamicdecay write and erase.

Directview storagetube.

Dyncde.

Peak vo~tage.

Ballisticdeflection.

dc voltageon respectiveancdes or collectors.
In the case of multiplextubes containingmore
than one operatingunit, the numberof the unit
concernedis insertedbetweenthe voltagesymbol
and the e~ementsymbol. For exampLe, E2b, Elb, EIc2,
etc. The number of the unit is the number of the
anode in that unit.

Peak dc anode (coLlector) voltage.

,,Of f,~ anode voltage..

dc ancde supply voltage.

‘,Offs, anode supply voltage.

Adjus? ancde voltage to prcduce the specified
anode current.

Peak voltage on backing electr.de.

dc voltage on backing electrcde.

dc voltage on respective grids,

Calibration voltage.

dc supply voltage to respective grids.

Cut-off voltage at SUPPLY.

Adjust grid voltage for the specified ancde
CUrre”t.

25

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:35Z
Check the source to verify that this is the current version before use.



lilL-E-lK

APPENDIX B

Ece. . . . . . . . . . . . . . . . . .

Eco. . . . . . . . . .

d . . . . .

Edy.

Ee l . . . . . . . . . . . . . . . . . . . . .

Ef . . . . . . . . . . . . . . . . . . . .

Ef/Po. . . . . . . .

Egl,2,3. .

egk.

e9y. . . .

egx. . . .

Ehk. .

EPP.

epx.

epy. . . .

Er . . . . . . . . . . .

dc voltage on collector electrcde.

dc cutoff grid voltage.

Voltage peak between anode No. 2 and any
deflection plate in cathcde-ray tubes.

dc voltage of anode producing secondary emission

End-of-plateauvoltage.

Filamentor heater voltage.

Adjust filamentpc.xe”tie.l(withother
potentialsheld constant)to reduce the power
output obtained on oscillation by the amount
specified.

rms vaLue of ac component of input voltage for
respective grids.

Peak voltage drop between grid and cathcde.

Peak forward grid voltage.

Peak inverse grid voltage.

Heater-cathcde voltage (sign to indicate polarity
of heater with respect to cathode).

Igniter voltage drop.

dc ion pump voltage.

Peak voltage on cathode.

d. voltage on cathode.

Cathode pre-bias voltage.

dc component of output voltage of rectifiers.

over-voltage for radiation counter tubes.

Pulse amplitude.

rms va[ue of the ac component of ancde voltage
with respect to cathcde.

ac anode supply voltage.

Peak inverse ancde voltage.

Peak forward anode voltage.

Reflector voltage.
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Reservoir vo(tage.

Resonator voltage.

d. emission voltage.

Starting voltage for r.adiaticm counter tubes.

External shield voktage.

Shield grid .oltage.

Shell voLtage.

Screen voltage.

Applied signal voltage.

Target. voltage.

dc solenoid vo~tage.

Spade voltage.

dc voLtage on storage surface.

Target voltage.

Average voLtage drop between anode and cathcde.

Peak voltage drop between anode and cathcde.

dc voltage on viewing screen.

dc helix voltage.

Peak helix voltage.

Ionization, breakdown, or striking voltage.

F i Lament.

Flood-gun.

The read scan-line repetition rate (Hz).

=& (MHz)
D

Farad.

Frequency (in Hz). ~1

II For revisions and mw TSS’S, use hertz (Hz), kilohertz (kHz), megahertz (MHz), or gigahertz .( GHz).
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Maximum frequency above which receiving tube
per forumnce deteriorates seriously and sharply.

Filament center tap.

Faceplate illumination.

Filament-cathode return.

Frequency of signal generator.

Foot Lamberts.

Normalized conductance.

Acceleration of gravity.

Gigs (109).

Gain.

Large-signal gain.

small-signal gain.

Propagation constant.

Grid (number to identify grids, starting from
cathode).

Identifies the second grid of units 1 and 2.

Identifies the first and second grids of ““it 3.

Grids having common pin connection.

Gas amplification.

Gigacycles (kilomegacycles) (for revisions cm new
TSSis, use gigahertz (GHz)).

Gas ratio.

Gigahertz.

Heater.

Field strength, in gauss.

Henry.

The written raster height as a fraction of the storage
surface reference dimension (SSRD).

Heater center tap.

Heater tap.
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Hertz.

Peak current.

Screen brightness.

Focus coil current.

An&e current.

The average output signal current.

d. current of respective anodes or collectors.

Peak value of dc ant-de or collector current. Uhen
used in reference to pulses,the maximumpeak current
excludingspike.

Maximumblack signal current.

Minimumblack signal current.

Idlingancde currentwith no rf drive applied.

dc currentof respectivegrid.

Peak grid current.

Peak dark current.

Dark current.

Currentof ancde prcducingsecondaryemission.

Filamentor heater current.

Intermediate frequency.

rms value of ac component of grid current.

Heater-catht%ie Leakage current.

lgnitOr current.

dc cathcde current.

Peak cathode current.

Change in peak cathode current.

Peak lmad current.

Dark current.

Internal connection.
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dc component of output current of rectifiers per tube.

rms vahe of ac component of anode current.

ion repe~ler.

Reflector current.

Reservoir current.

Resonant current.

dc emission current.

Peak emission current

The output signal amplitude at the beginning of the
read time interval.

dc component of primary emission from grid indicated.

Peak signal current.

Signal-outpw current

Peak signal current.

Signal-output current.

Peak target current.

Target current (sum of Isj and D1sj or sum of Isig
plus ID).

Isolation (in dB).

dc solenoid current.

DC spade current.

dc target current.

dc helix current.

Peak helix current.

maximum white signal current.

Minimum white signal current.

Ionization current.

The read scan-line length as a fraction of the SSRD.

Degress Kelvin.

Cathode.
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Kilocycles (for revisions or new 1SS’s use
kilohertz (kHz)).

Kilomega.ycles (for revisions or new TSS’S use
gigahertz (GHz)).

Theoretical resistance noise power.

Peak kilo. o~ts.

Kilovolt amperes.

Peak kilovolt amperes.

ac kilovo~ts (rms).

dc kilovolts.

Kilowatts.

Kilohertz.

Peak kilowatts.

Lamberts.

Arc loss.

Percentage of initial value of signal-output
current remaining after a specified time period
following removal of illumination.

Lower acceptance limit for sample average or sample
median.

Wavelength.

Resonant wavelength.

Conversion loss or gain (ratio of availab~e signal
pwer to the available intermediate frequency p-awe?).

Duplexer loss.

Leakage current.

Insertion loss.

Lumens.

The formula, 20 Log L (dB), is the dynamic
range, peak-to-peak d%urbance’leveL.

The formula, 20 log Lrm (dB), is the dynamic
?range, rms disturbance evel.
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Standardized light source supplied by a coiled tungsten
lamp with a lead or lime glass enveloped operated at a
color temperature of 2,856-K.

Meter, or c.ne-tho.sandth.

Ili llimeter.

ac (rms) or dc mini amperes.’

Peak milliamperes.

ac milliamperes (rms).

dc milliamperes.

megacycles (for re.isio” or new TSS, S use
megahertz (MHz)).

Megohms.

Mil Lifoot kambert~,

Mi,lli henry.

Megahertz.

Mi l~i Lamberts.

Missing rf pulses in percent.

Mi 1 li roentgen.

Maximum rated stcmdard deviati.m.

Mi 11 i seconds.

Milligrams per squre inch (plating).

Modulation transfer function.

Amplification factor.

Peak millivolts.

ac millivolts (rms).

dc millivolts.

Megawatts.

Peak megauatts.

Milliwatts.

nano (10-9).
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Counts for radiation counter tubes.

Number of scan-lines written.

No connection.

Noise figure.

Counts per minute.

Counts per second.

Output noise ratio (ratio of noise pawer output
to resistance noise power).

Pulse c.vershmt.

,!..2 (lo-”).

Plate (for revisions or new TSS, S use anode).

Spatia L frequency in terms of cyGles/SSRD for which
the modulation is determined.

Per p~ate (per ancde).

Individual target power dissipation.

Anode breakdown factor or anode heating factor
(epy x prr x ib).

Average drive power.

Peak drive power.

Pi cofarad.

Pulse forming network.

Power dissipation of respective grid.

Power input (anode).

Average input rf power.

Peak power input.

Peak input rf power.

Reactive pwer i“ watts.

Plateau length.

Noise output.

Intrinsic P.

33

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:35Z
Check the source to verify that this is the current version before use.



MI L-E-I K

APPENDIX B

PO .,....... . . . . . . . . . . . Average power output.

Peak ~wer output.

Change in Po, etc., of an individual tube caused
by the specified change in Ef.

Change in Po, etc., caused by a test (life, shock,
fatigue, etc.).

Peak power output.

Plate or anede power dissipation.

Power dissipation, collector (TUT).

Pulses per second.

Pre-transmi t-receive tube.

Erase pulse repetition frequency.

Pulse recurrence rate or repetition rate in
pukes per second.

.Relative plateau slope.

Figure of merit.

Qualification approval.

Quality conformance inspection.

Leaded Q.

Intrinsic Q or quality of a circuit without external
loading.

Qualified products list.

Reflector.

Roentgen.

Resistance.

The anticipated limiting resolution of the tube in
written raster scan- line(s) /SSRD.

dc resistance of externaL ancde circuit (bypassed).

dc resistance of external grid circuit (bypassed).
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Reference resistor for noise-ratio measurements (for
crystal rectifiers).

Radio frequency.

Resistance in series with filament or heater.

Reject failure rate.

Resistance in series with grid.

Dynamic internal grid resistance.

Cathode interface resistance.

Resistance in series with cathcde.

Tube resistance between the electrodes indicated.

Load resistance.

Root mean square.

Resistance in series with plate or ancde.

Dynamic internal an~e resistance Of tube.

Rate of rise of voltage pulse.

Roundness of current pulse:

Resonator.

Resistance in series with spade.

The static writing respnse.

Resistance in series with target.

Video impedance.

Static sensitivity (phototubes).

Scanning speed in inches per second.

Dynamic sensitivity (phototubes).

Conversion transconductance.

Spectral distribution.

Shield.

St~rter elect r.xle.

Luminance uniformity
erasing conditions.

factor under static
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Shell.

“Input” standing wave ratio in voltage.

“Output” standing wave ratio in voltage.

Transcend.cta”ce (control grid anode).

Transconductance between the ekements indicated.

Change in S., etc., of an individual tube caused by
by the specified change in Ef.

Change in Sm, etc., caused by a test ([ife, shock,
fatigue, etc.).

Spade.

spurious power output.

Sensitivity ratio (maximum lb to minimum Ib).

Storage surface.

Single sideband.

Output signal uniformity factor.

Luminance uniformity factor under static writing
condi t ions.

Storage surface reference dimension.

Temperature (degrees celsius (centigrade)).

Test duration (seconds, unless otherwise specified).

A time interval in suitable units.

Specific measured time pericds.

Ambient temperature.

Target.

Anode delay time (see methcd 3256).

Anode delay time drift (see methcd 3256).

Reading time, usable.

Envelope temperature.

FLange temperature measured at point shown on outline
drawings.

36

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:35Z
Check the source to verify that this is the current version before use.



UIL-E-IK

APPENDIX B

trf.. . . . . . .

trv. . . . . . . . . . . . .

tsrv .

TSS.

TUT.

TUT.

v. . . . . . . . . . . . . . . . . . . .

pa . . . .

pAac . . . . . . . . . . . . . . . .

~Adc.

Time of fall.

Time of fall of current pulse.

Time of fall of voltage pulse.

Total time the erase train is applied.

Temperature of condensed mercury in ‘C.

Total indicator reading.

Variation in firing time (time jitter).

Cathcxie-conditioning time (in seconds) necessary before
the application of high voltage. In TR tubes, time
delay between application of igniter voltage and rf
power.

Erase pulse width.

Pulse duration (excluding magnetrons).

Duration of current puhe.

Transmit-receive tube.

Time constant of rise (excluding magnetrons).

Time of rise of current pubse in microseconds (for
magnetrons).

RF pulse duration.

Time of rise of voltage puhe in microseconds.

Time of steepest rise,of the voltage pulse.

Tube specification sheet.

Tube under test.

Indicated direction of power input and
output of the TUT. (This symbol indicates
input at left side, output at right side. )

Traveling-wave tube.

Amplification factor.

Micr.aamperes, peak valw.

ac microampere (rms).

dc microampere.
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UPPer acceptance limit for sample average or
sample median.

Hi c romhos.

Hicrc.farads.

Nicrohen?ies.

Microseconds.

Hicromicrofarads (for revisionsor new Tss,s, use
picofarad$,(pF)).

ac microvolt (rms).

dc microvolt.

Microvatts.

Grid drive.

Volts (may be eitherac, rms, or de).

Volts, peak value.

The frequencyequivalentof p in cycleslt.

Volt amperes.

Peak vo~t a~peres.

ac volts (rms).

dc vo~ts.

Volts, peak value, per inch of deflection.

Voltage jitter.

Viewing screen.

Voltage standingwave rati..

Volume units.

Extinguishingvoltage.

Uritinggun.

watts.

Peak watts.

Urittenrasterscan-line(s).

Spike-Leakageenergy.
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x. . . . . . . .

x+, x-, ‘Y+,etc.

Xl (obso Lete, use

.

x)

X axis (see appendix A).

Directional axis designations for use in shock
and vibration tests. The plus and minus directions
shall be specified on the TSS in accordance with the
sketch below.

y+

b )(+

z+
RIGHT HAND

COORDINATE SYSTEM
X2 (obsoLetei use Y)

. . . . . . . . . . Peak inverse value.

The assigned abscissa integer values of the line
spread function.

Y axis (see appendix A).

Peak forward.

The value of the line spread function at pint Xl.

Impedance.

Z axis (see appendix A).

Impedance to ancxle of deflection plate cirwit at
pawer supply frequency.

Impedance of the grid circuit.

Impedance between grids of push-pull circuit.

Impedance between grid and cathode.

Input impedance.

Load impedance (with negligible dc resistance).
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Am . . . . . . . . . . . . . . . . . . . . .

20 . . . . . . . . . . .

2P . . . . . . . . . . . . . . . . . . . . . .

ZPP. . . . .

ID2. . .

3D4. . . . . . . . . . . . .

x“”””””””””””””’’””’”””

O’O’0’’’’”’”””””””””””””
Radiation symbol (see 3.4.7).

Modulator frquency load impedance.

Output impedance or characteristic impedance.

Impedance in anode circuit.

Impedance between ancdes in push-pull circuit.

Deflection produced by the defection plates nearer
the screen (for cathode-ray tubes).

Deflection prcduced by the deflection p~ates nearer
the base (for cathcde-ray tubes):

Qualification test. 7

Standard-design test. I

Special-design test.
I Obsolete

Periodic-check test.

Indicates change on TSS.

Test to be performed at the
conclusion of the holding pericd. J

Directional coupler.

Indicates a change to the TSS performed during
the first or subsequent revisions.

1. Cross-hatched area shall be magenta or purple.
2. Background shall be yellow.

<’””’x

\

.

+ 5A-

&o
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DESIGN AND CONSTRUCTION DATA - ELECTRON TUBES AND ACCESSORIES

10. SCOIPE

10.1 ~~. This appendixprovidesfor the standardizationof shapesand sizes of electrontubes, their
componentIparts,and accessoriesin order to ensuremechanicalinterchangeability(see 3.5). This appendix
is a mmdatory part of this specification. The information contained herein is intended for compliance.

20. APPI.lCABLE. DOCUMENTS

20.1 &,-Government publications. The fo~lowing documents form a part of this document to the extem
specified Iherein. Unkess otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited i“ the solicitation”. Unless otherwise specified, the issues of
documents lnot listed in the DODISS are the issues of the documents cited in the solicitation.

Electronic INDUSTRIES A550ClAT10N (EIA)

RS-191 . Measurement of Direct I“terelectrc.de capacitances for Electron Tubes.

RS-201) - Standards for Electron Tubes.

(Application for copies should be addressed to the Electronic I“dustpies Association (EIA), 2001
Pennsylvania Avenue, NW, Washington, DC 200U6. )

(Non-Go., wwment standards and other publications are normally available from the organizations that
prepare or distribute the documents. These docme”ts also may be a.ailabk i“ or through libraries or other
in fcmoati. a,al services. )

20.2 Q@er of precedence. In the event of a conflictbetweenthe test of this documentand the
referencescited herein,the text of this documem takes precedence. Nothingthis docmwnt, howeve?,
supersedesapplicablelawsa“d reg”htiom unlessa specificexemptionhas bee” .abte.imd.

30. TUBI: OUTLINE DRAWINGS

30. I ~)eS and Co!mmnent parts. Electronic Industries Association (1A) Standard RS-209 shal( be used
whenever the TSS covers a tube cm component part which has a“ applicable EIA outline drawing indicated.

30.1.1 !:lA outline drawinq “umber. The EIA outline drawing number sha LL be indicated; e.g., 5-1 (EIA),
on the TSS in all cases where an EIA outline drawing “umber is assigmd. Uhen a particular co”fig”ratio” is
not indicated in RS-209, a dimensiom~ drawing sha~l be included cm the 1SS.

30.1.2 !~etricequivalents. The equivalentmetricdimensionsprovidedon each drawingare for gemral
information,,only.

30.1.3 :rubeoutlinedrawinqs. Tube specificationsheetsprocess.afprior to September~965 may have
indicated,3HIL-E-1outlinedrawingnumber. For these cases,an o“tlim drawing cross-refereme listedis
shown in tt~bleC-1.
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30.2 capacitance shields. Standardized capacitance shields, sockets, and cap connectors for use in
measuring direct-i nterelectrcde capacitances sha~l be as indicated in EIA Standard RS-191.

30.3 Maqnetron tube .Omccmems. Unless otherwise specified, pole tips/gaps, a“d terminal plugsl jacks for
magnetron tubes shall be as shown on figures C-1 and C-2.

TABLE C-1. Cross reference, tube Out Line drawinqs.

ormer MIL-E-I tube

outline no.

1-4
1- 6
1- 7
1-9
2-2
2- 3
2-4
3- 1
3-4
3- 5
3-6
3-7
3-8
3-9
3-1o
3-11
3-12
3-13
3-14
3-15
3-q6
3-17
3-18
3-’I9
4- 4
4- 5
4-6
4- 7

Equivalent

EIA no.

9-26
12- 5
12-6
12-2
14- 1
74- 2
16- 1

9- 1
9-7
9-17
9-?7
9-18
9-12
9-’I3
9-~5
9-21
9-36
9-39
9-41
9-42
9-43
9-45
9-47
9-22

12- 7
12- 8
12- 3
12- 4

)rner Ml L-E-l tube

Outline no.

4- 8
4-9
5- 1
5-2
5-3
5-4
5- 5
5-6
5-8
6- 1
6- 2
6-3
6- 4
6- 5
6- 6
6- 7
6- 8
8- 1
8- 2
8- 3
8- 4
8- 5
8-7
8-8
8-9
8-10
8-11

’16- 2

Equivalent

EIA no.

74-3
76- 3

8- 5
8-3
8- 1
8-4
8-2
8-6

10- 1
5- 1
5- 2
9-30
9-31
5- 3
6- 1
6-, 2
6- 3
3- 1
3-2
3-8
3-3
3-4
3- 6
2- 1
2- 2
2- 5
2- 6

16- 2
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+1.305p

,OLQLHJIOL
1,500 DIA 1.500 DIA

ji5;y2J!?$L
1 410 4 000 014

7,.575P

a PI ,OL
1.575 DIA

@

1,.000p

K1 PI ,OL
2.500 DIA

~

FIGURE c-1. PoLe tips and qaps for tnaqnet r.. tubes.
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Inches
m5

.010
.015
.031
.045
.250
.335
.430

SW
.555
.625
.635
.695
.750

I.m
1.156

I
0Y3 1
0.25 I
0.38 [
0.79 I
1.14 I
6.35 I
8.51. 1

10.92 I
12.70 I
14.10 I
15.ea I
‘16.’I3 I
17.65 I
19.05 [
25.40 I
29.36 i

Inches
1.174
1.305
1.410
1.500
.1.575
2.000
2.50U

2.750
2.850
3.rJ.2Q
3.1(KI
3.330
3.50!I
3.640
4.000
4.020

2!!82
33.15
35.81
38.10
40.01.,
50.80
63.50
69.85
72.39
76.20
78.74
84.58
88.50
92.46

101.60
102.11

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for generaL information

only.
3. Material shall be soft iron or cold rolled steel.
4. Side and end views of pole faces ape shown.

FIGURE c-I. Pole tips and qaos for maqnetron tubes - Continued.
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~=
ASSEIIBLY DETAIL oF ALIERNATE nErHOO OF

MAKING GROOVE SPUN IN AROUND SKIRT
TAKING PLACE OF 1HPRESS1ONS.

. . . . k301 .-, . . . -..’,,.-. +.288 MAX-.-+
,.. ,, ..,, .,..

.140z:j;; D1A “’’”7 . . . .-

J“---
HAX

t IHPRESS1ON
KOUALLY SPAC A

.26 1.0161 u ANO s GAUGE 6[RYLLIUII ““461%K!!W%PCE
COPPER SHEET. HEAT TREAT AFTER DR.WING
10 SPRING TEMPER. SILVER PLATE 20 uS1, SECT 10N A-A Nol lHPQRI ANT

SPRING CLIP

111(1 II

‘&w 4-=!=%=%= +++, j;;””-<
AFTERPLATING THREADED END OF JACK

.234 BODY HkY BE flLTERED TO

/-slLvlR ~LATE ‘EE ‘OTE 3 OIA
PERM1T ASSEMBLING 10

20 MS1
TUBE BY APPROVED MEANS

-,039 R J&CN BODY OTHER THAN .4s 5H0UN
HEx-BRASS ROD

PLUG 80DY

+$+
HAKE FROM CONHERCIAL

. 247 GENEBAL RAD1O PLUG
OR EOUIVALEN1 SILVER
PLATE. 20 HS1

FIGURE C-2. Lockinq jack and Pluq for maqnet ron tubes.
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Inches mm I Inches mm
.002 0.05 I .109 2.77
.003 0.08 I .140 3.56
. W5 0.13 I .~69 4.29

.010 0.25 I .234 5.94

.015 0.38 [ .247 6.27

.016 0.41 I .250 6.35

.020 0.51 i .254 6..45

.025 0.64 r .258 6.55

.031 0.79 ~ .281 7.J4

.032 0.81 ~ .285 7.24

.038 0.97 ~ .288 7.32

.046 1.17 ~ .3~2 7.92

.047 7.19 I .375 9.53

.071 1.80 / .460 11.89

NOTES :
1. Dimensions are in inches.
2. Metric equivalents are given for general in formaticm

onlv.
3. u.1’ess otherwise specified, tolerances are i. L105,

*712° cm a“gks.
4. Blend c.nmtersi”k to dpi Lied hole. No sharp corners.

FIGURE C-2. Lockinu iack and Dluq for n!aqmt ron tubes - Cent i rued.
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VISUAL AND MECHANICAL INSPECTION CRITERIA

10. SCOl}E

10.1 &c~. This appendix establishes uniform criteria for ●valuation and classifying defects on the
individual tubes during visual and mechanical (physical) inspection. The criteria shall apply whether a
100-percenx inspection or a sampling plan procedure is used. This appendix is a mandatory part of this
specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 ~,-Gc..ernment p“bli cations. The fol (owing dc.c..e”ts form a part of this d.acume”t to the extent
specified I,erein. Unless otherwise specified, the issues of the documents which are DoO adopted are those
listed in .;he issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation.

ELECTRON;[C INDUSTRIES ASSOCIATION (EIA)

EIA Tube Publication TEP No. 29 - Hard Glass Bulb Criteria and BuLb Outlines (August 1963).

EIA Tube Publication TEP No. 123 - Glossary, Terms used in the Description of Glass Components and
Their Defects (March 1962).

RS-209 - Standards for ELect ron Tubes.

(Application for copieS should be addressed to the Electronic Industries Association (EIA), 2001
Penn$yl van ia Avenue, NU, Mashi ngton, DC 20006. )

(Non-Gov,?rnment standards and other publi cat ions are norms L Ly av.si lable f rom the organi zat ions that
prepare or distribute the documents. These documents also may be available in or through libraries or other
inf ormat iofl services. )

20.2 & of precedence. In the even? of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document, however,
supersedes applicable laws and regu Lat ions unless a specific exemption has been obtained.

30. GENERAL 1NSTRUCTIONS

a. ~i sua 1 and mechani ca 1, The tubes comprising the sample sha 11 be subjectsd to visual and
mechanica~ inspection for overa LL workmanship and all applicable defects specified in this
appendix. To establish the sampling category for each defect listed, the degree of defect
is indicated to the right of the defect description. Individual tubes shall not be
rejected for contro L defects; however, if more than 2 defects me found in any lot, the
lot shall be rejected. The decision to accept or reject the lot shall be made
independent Ly for each defect.

TABLE D-1. Saw Lima plan for visua( and mechani ca ( inspection.

\ Type defect ~ Cateqory I

i Najor 1 I 1.0% (combined defects) I
I Major 2

I Minor I ~:~ ‘each defect) 1(combined defects)
I Control I I6.57 (each defect) I
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Dimensions.

(1) The physical characteristics of tubes shall be inspected for conformance with
the specified outline drawing. Quality assurance provisions for standard
c..tlims shall be ,.s specified in table D-11. For tube configurations not
listed in table D-II, an outline drawing and inspection provisions shall be
iml”ded cm the TSS. Reference (nominal) dimensions (those without tolerames)
are for information on~y, not for inspection.

TABLE D-II. Standard inspection provisions for EIA outlines

The following outline drawing prefix (T) numbers and references letters refer to EIA
Standard RS-209 designations. (See appendix C.)

Outline p,efix (T) i Reference letters icateaor~ (tabLe 11) i

I I
2x3, 3, 5-112, 6-112 A throuqh E x1

I I
2x3, 3, 5-J12, 6-’II2 I G, H, and note 8 of outline I xv

T2X3 and notes 4 and 5 of I
I out Line T3(3-6)

I
8,9,10,11,12,14,15 ‘ A, C, and D I xv
(based types) ~

) 1
8,9,10,11,12,14,15,16 I L and M I xv I
(based tvpes)

I I I
9 and 12 (aLl qLass) A throuqh E (where shown) x1

(2) Cathode tube and cathcxie-ray charge storage tube dimensions with tolerances
specified shall be impected to table 11, category XV.

Magnification. Unless otherwise specified (see 50.1, this appendix), inspection sha LL be
made without nmgnificati.m.

_. In addition to the general criteria for a~~ tubes specified i“ (see 40. ) of
this appendix, supplementary criteria for specific application are located as follows:

ADP1 i cat ion Pacaqraph,

General instructions . 30.
Genera l criteria . . . . . . . . . . . . 40.
Miniature.md subminiature rec,eivi”g tubes 50.
Transmittingand power rectifier tubes 60.
Cathode-ray tubes . . . . . . . . . . 70.
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30.1 ~?w defects and terminobqy.

a.

b.

En.e Lope$. Terms used in the description of glass components and of their defects sha 11
be as specified in the EIA Tube Publicatirm T.ep No. 123.

screens and faceplates. Cathode- ray and vi sua 1 output cathcde- ray charge storage tube
screen and faceplate defects, and terms shall be as indicated i“ EIA Tube Publicati.m TEP
No. 123, supplemented by the following:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

Bright spot. A small area of light on the tube screen with an intensity
(f Luores cent or phosphorescent) at least twice the brightness of the surrounding
area. Its color need not be the same as that of the surrounding area. II

Chi 11 wrinkle. Fine ripples or waves on the swface of the glass.

Color. In these criteria “color” , unless otherwise specified, refers to the
color observed with the screen act ivated. ~1

CoLor spot. A smal[ area which is noticeably discolored and which has a
fluorescent or phosphorescent intensity substantially different from the
surrounding area but not within the limits of dead or bright spots. 1/

Combi nat ion spots. Spats which appear to have combi nat ions of the
characteristics of dead, bright, and color spots, shall be classified as the

type they mO$t resembLe. II

Dead spot. A small area which emits practically no light for example, ho(es and
nonf Luores cent or nonphosphorescem spots in the screen, and opaque particles,
op.?” blisters, and bruise checks in the faceplate glass. ~/

Face-contour variation. Variation in the inside cm cmtside face swf.ace
contour, such as “bu 11, s-eye top,, or ‘Ksuck -up,’.

Lap. A fold in the surface.

Loading mark. Minute variable i“dematiom cm the surface of the glass caused
by air.

Shaded or mott Led area. Minor gradat i.m i“ CO1OP o? kumi nous i “temi ty with
respect to overa 11 screen background, such as may be caused by umve” screen
distribmio”, water marks, mold, or loading marks, and scum or spew. II

Surface blemish. Inside or outside surface defect smh as spot, chi 11 i+ri”kle,
and cord.

II Applies to cathcde-ray tubes only.
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40. GENERAL CRITERIA. The following criteria .haLL be applicable unLes$ superseded in OtheF PortiOns Of
this appendix covering specific fami lies of tubes.

40.1 Glass-envelope defect classification.

Soft and hard qksses. Unless otherwise specified herein, the criteria in 60.1.1 through
40.1.8 are established for glass cedes as specified in EIA Tube Publication TEP No. 29.

40.1.1 m.

a. Soft qlass stones.

(1) Size and numbep.

Upto. 010inch(.25 mm) . . . . . . . . . . . . . . .
.011 inch (.28 mm) to .020 inch (.51 mm)

Ifinquantity of four or more . . . . . . . . . . . . . .
.021 inch (.53 mm)andmure . . . . . . . . . . . . . . . .

b. Hard qlass stones.

(1) Size and number.

Stones less than one-half the allowable dimensions
shall not reconsidered . . . . .

Up to and including .047 inch (1.19 mm) . .
over .047 inch (1.19 mm): Size and number greater

than as specified in EIA Tube Publication TEP
No. 29 for acceptable stones . . . . . . .

(2) O.erqh+ zing.

Stones more than .031 inch (.79 mm) not overglazti . . . .

40.1.2 ~.

a. Soft glass blisters (see figure D-l).

(1) Open blisters:
Open-surface blisters .025 inch (.64 mm) or more . . .

Acceptable.

Ninor.
Minor.

Minor.
Acceptable.

Minor.

Mimr.

Minor.

(2) Buried or unbrokensurfaceblisters. No attemptshall be made to break unbroken
blister.

Total numberand class of blisters .025 inch (.64 mm) and more Minor

II Applies to cathcde-ray tubes only.
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1,40 I I I I
<ALL SIZES FALLING 141THIN

. . . . ---- DASHEO AREA ARE ALSO
,20 REPRESENTED IN ONE OF

CLASSES SHOUN

,00

UNACCEPTABLE E

40

100 150 ZOO 250 300 350 400

FIGURE D-1.

BLISTER LENGTH(THOUSANTHS INCH)

Ck.sif ication of soft qlass unbroken blister sizes.
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b. Hard alass blisters.

(1) Open-surface blisters .031 inch (.79 mm) or more. Accept
if raw edges of the open-surface blisters are finishec off . . . . Minor

(2) Buried or unbroken blisters (class A or B, glass). No ettempt
shall be made to break unbroken blisters . . Minor

Reiect if: Four or more blisters with a maximum dimension of more than .188 inch
(4.78 mm) occur in any area b.aunded by a one inch (25.4 mm) circle, or 13 or more
blisters with a maxim.. dimens~o” between .031 inch (.79 ..) and .047 inch (1 .~9 mm)
. . . . . in any area bounded by a . . . inch (25.4 mm) circle, or size of any blister is
greater than as specif i d in EIA Tube Publication TEP No. 29 for acceptable unbroken
b~isters.

40.1.3 Scratches. Scratches on the envelope that exceed .010 inch (.25 mm) ,
in width and aggregate length of more than 3.00 inches (76.2 ..) . Minor

40.1.4 GLass adhered. maximum dimension of adhered glass more than
.094 inch (2.39 mm) . . . . . . . . . . . . . . . . . . . . . . . . . . . Hi nor

40.1.5 Checks and cracks. Crack extending into or through the wall of the glass envekope.
This does not include surface checks or cracks due to impact, that are less than .04 inch (1.02 mm)
in the largest surface dimension .. . .

40.1.6 ~. Acceptable scale on hard glass bulbs in accordance with EIA Tube Publication
TEPNo.29 . . . . . .

40.1.7 Glass knots (hard qlass). Maximum dimensions and number of knots greater than as
specified in EIA Tube Publication TEP No. 29. maximum total .length of string of kmats shall be
6inches(152.4m) inoneemelope. .

40.1.8 Tip defects.

a. Sharp tips. Sharp, chipped, orstri”gy . . . . . . . . . . . . . . . .

b. Re-entrant (sucked-i”) exhaust tip. Re-emra”t depth more than
one-third oftipdi.smeter . . . .

40.2 Metat envelope defect classification.

40.2.1 ~.

a. Number. More tha”two dents i”at”be . .

b. Depth. Any dent more than .031 inch (.79 mm) i“depth . . . . . . . . .

40.2.2 Paint finish.

a.

b.

c.

40.3

Crimping. The base wafer crimping process causes exposed body metal to a distance more
than .094 inch (2.39 mm) above top edge of base wafer . . . . . . . . . .

Mars and peeling blemishes. Combined total area of expossd metal more than .250
inch (6.35 mm) by .125 inch (3.18 ..), or equivalent area . .

Scratches. A scratch on the painted surface exposing body metal more than a half inch
(12.7 mm) in length for metal receiving tube types or 2 inches (50.8 mm) in length for
other types . . . . . . . . . .

Sase, base pin, insert, and cap defect classification.
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40.3.1 :lhermosettinq plastic bases.

40.3.1.1 Side blisters.

a. D,ried or unbroken surface. Outside diameter of base more than maximum. (Unbroken
blisters shall be subjected only to pressure of a fingernail) .

b. O.>en blisters.

(1) Size. Any singLe open-surface b~isters more than .125 by .125 inch (3.18 mm),
orequi.alent area. . . . . . . . . . . . . . . .

(2) Number. More than five open-surface blisters more than .030 inch (.76 mm) in
maximu. dimension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

40.3.1.2 Bottom bListers.

a. P>sition. Blisters connecting any two base pins . .

b. Height. Blister Ktarethan .010 inch (.25 mm) in height . .

c. Type. Open-surface blisters more than .030 inch (.76 mm) in maximum dimension.
(Unbroken blisters shall be subjected only to pressure of a fingernail)

40.3.1.3 Guide luq blisters. outside diameter of lug more than maximum .

40.3.1.4 ~.

a. Size. Chips less than .030 inch (.76 mm) in maximum dimension sha~l be accepted.

b. Depth. Individual chips more than .031 inch (.79 mm) in depth

c. brea. Chips more than .125 by .125 inch (3.18 mm) or equivalent area .

d. Location.

major 1

NinOr

Minor

Major 1

Major 1

Minor

tlajor 1

(1) Corner chips. Corner chips ●xtending more than .125 inch (3.18 mm) along any of the
intersecting surfaces . . . . . . Control

(2) Guide lug key. Guide lug key chips more than .030 inch (.76 mm) in longest
dimension . . . . . . . . . . . Minor

40.3.1.5 Combinations. More than five open-surface blisters or five chipped places Minor

40.3.l.t, ~. Any cracks . . . . . . . . Major 1

40.3.1.7 Scratches. Bsse scratch over .750 inch (19.05 mm) long and having sufficient depth to
definitely catch e fingernail (scratches which do not catch a fingernail shal~ not be rejected) Cent rol

40.3.2 Ceramic bases.

40.3,2 .,, ~.

a. [Iepth. Individual chips more than .031 inch (.79 mm) in depth . . Minor

b. imea. Chips more than .125 by .125 inch (3.18 mm), or equivalent area tlinor
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c. Location.

(1) corner. Corner chips extending more than .125 inch (3.18 mm) along anY of the
intersect ing surfaces.. . . . . . . . . . . . . . . .

‘(2) Gyidel.g key. Guide l.g key chipped . . . . . . . . . . . . . . . . .

40.3.2.2 conbinatims. More than five open-surface blisters or five chipped places

40.3.2.3 ~.

e.. Deeper.scks. Anybody cracks . .

b. Glaze cracks.

(1) Any glaze cracks extending from one pin to another

(2) Anyother glaze cracks . . . . . .

40.3.2 .4 Scratches .Base scratched . . . . . . . . . . . . .

40.3.3 Metal bases.

40.3.3.1 ~.

a. Number. More than twodentsin atube . . . . . . . .

b. Depth. Any dent more than .031 inch (.79 mm) in depth

40.3.3.2 m.

a. A scratch exposing base metal more than .50+I inch (12.70 mm) in length

b. Scratches notexposing base metal . . . . . . . . . . .

40.3.3 .2.1 Peelinq and blistering.

a. Any peeling of plating where plating is required for electrical reasons

b. Peeling of plating where appearance is seriously affected . .

c. PeeLing of plating, or bListers, where appearance is invoLved, provided the appearance of
thetube isnot seriously affected . . . . . . . .

40.3.4 Base pins.

40.3.4.1 Bayonet pins.

a. Lateral motion. Total lateraL motion more than .016 inch (.41 mm)

b. Rotation.

(1) The staked bayonet pin rotates, but cannot be pushed into base wall .

(2)” Unstaked pin rotates . . . . . . . . . . .

Minor

major 1

Minor

tlajor 1

Minor

cent rol

Cent ml

Minor

Minor

Minor

Cent ro~

Major 1

Minor

Control

Minor

Cent PO 1

Minor
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40.3.4.2 Contact pins.

a. LBtePak motion. Tota L LateraL motion of contact pins, other than pins sealed direct Ly in
glass, more than .031 inch (.79 mm) at pin tip when raved with the fingers Minor

b. RDtatio”. Any contact pin rotation . . . . . . . . . . . . tlinor

c. ALignment. Pin alignment not conforming to pin alignment gauge when
ga.ge is specified . . . . . . . . . . . . . . . . . . . . . . . . Minor

40.3.4 .2.1 Increased diameter by so[der. Maximum diameter by presence of solder is more than
that specifiedintable 9-111. . . . . . . . . Minor

TABLE D-111. Increased diameter of contact Pin.

Bcgey pin diameter Maximum diameter
(base drawing)

J@ ~ Jr@ ~
.093 (2.36) .098 (2.49)
.125 (3.18) .131 (3.33)
.156 (3.96) .’162 (4.11)
.’187 (4.75) .195 (4.95)
.312 (7.92) .320 (8.13)

40.3.5 Base inserts.

40.3.5.1 Ceramic wafer.

. . [eepcracks’. . . . . Major 1

b. GLaze cracks extending from any pin to another pin or to
l,hesleeve . . . . . hfinor

40.3.5,2 ~. Un[ess otherwise specified, all cracks and chips on candelabra or other lamp bases wil
g~as$ inwlation shall be accepted.

40.3.6 Soft-so Lder defects.

a. Loose or unsoldered wires. Loose or unsoldered wire or wires
$“pins.arcaps . .

b. Ixposed wire. More than .031 inch (.79 mm) of wire length
exposed beycmd end of pin or cap, or .031 inch (.79 mm) of wire
length exposed b.syrmd so(de~ when end of pin or cap is concealed
bysolder . . . . . .

c. l:xcess solder on pin. Criteria specified in 40.3.4 .2.1 shal L be used.

40.3.7 Envelope-to-base.

a. ,Alignment.

major

Minor

[1) Envelope and base alignment for miniature types. The maximum angle between
base and bulb shall be within 90 *3.5 degrees . . . Minor

[2) Envelope and base alignment for subminiature types. The maximum angle between
baseand bulbshallbewithin 90i5degrees Control
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(3) Envelope and base alignment for other than miniature and subminiature types.
The maximum angle between base and bulb shall be % *2.5 degrees

b. Looseness. Any Loosenessof cementedjunctionof base . . . .

c. Excess cement.

(1) Cement protrudingmore than .062 inch (1,57mm) on bases
less than 1.500 inches (38.10mm) in diameter . . ...

(2) Cement protr“dingmore than .188 inch (4.78mm) cm bases
1.500 inches (38.10❑m) or more in diameter . .

d. Voids.

(1) Bases used for tube supportfai1ing baser cap, md insert
securenesstest .i . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .

(2) Bases not used for tube s.ppart and voids not tots ling more
than one-eighth of tube circumference . . .

40.3.8 !4af er-to-base or envelope

a. Rotation. Tots 1 r.at.at i.ana 1 movement of wafer with respect to
crimped metal umre than .031 inch (,79 mm) when tried with the
fingers . . . . . . . . . . . . . . . .

b. Lateral motion. Any inovemmt separating any part of the waf ep
away f rc.m the cri roped meta 1 more than .016 inch (.41 mm) when
tried with the fingers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c. Crimping. The base-wafer crimping process cawes exposed tcdy
metal to a distance more them .094 inch (2.39 mm) above top
edge of base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

40.3.9 cap-to-envelope.

a. Alignment. Centerline of cap departing from centerline of bulb
bymorethan 10 percentof diameter of dome.... . . . . . .

b. Looseness. Any looseness of cemented j.nct$on of cap .

c. Rotation. Tots L rotation movement f ran WP to .mvelope of meta k
tubes mare than 15 degrees whm tried with the fingers

d. Excess cement. Excess cement protruding KWe th.m .031 inch
(.79 mm) f ram edge of cap with contact diameter of .375 inch
(9.35 mm) or less, or inore than .062 inch (1 .57 mm) from edge
of cap with contact diameter more than .375 inch (9.53 mm) . .

e. Dents.

(1) Any dent more than .031 inch (.79 mm) in depth . . .

(2) More than two dents greater than .010 inch (.25 mm) in
depth . . . . . . . . . . . . . . . . . . . .

f. Uelds. Anymissi”g welds. . . . . . . . . . . . . . . . . . . . . .

.

. . . . . .

Minor

major 1

Mimr

Minor

Major 1

COnt rol

Minor

Hi nor

Hi nor

Minor

Major 1

Minor

Minor

Minor

,Hinor

Uinor
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40.4

a.

b.

40.5

Bad defect classification

Unconnected. Except where intended

Conditi.m.

(1) Leads knotted or severely kinked

(:~) FPay~ lead, (stpa”ded conductors).

of the strands broken . . .

. . . . .

. . . . .

More than 10 percent
. . . . . . .

~: The free ends of broken strands shall be rerraved.

~ternal defect cbssif icati on.

40.5.1 ,Spot welding. Broken, openor not welded . . .

40.5.2 ,Cracked micas. Cracked through, except for bumper point .

40.5.3 ?lates fused. In the active area of the plate, fused or
incipient !melting (holes or blisters) due to bombardment . . .

40.5.4 Getter area. Getter not flashed; getter missing or detached .

40.5.5 Setter peek. Peeled or blistered more than .031 inch (.79 mm)
in longest dimension for subminiature tubes, and .062 inch (1.57 mm) in
longest dimension for all other tubes . . . . . .

40.5.6 Loose partic~es in any part of finished tube.

Major 1

Cent ro 1

Major

Major

Cent ro 1

Cent ml

Major 1

Minor

40.5.6.1 Application. In addition to the criteria specified in50.5 .6.2 through 40.5.6.4, the fotlowing
paragraphs specify app~i cable revised criteria for the particu~ar
tube family indicated:

Type of tube Paraqraph

Miniature and subminiature recei”ing 50.4.2
Transmitting and pwer rectifier 60.2.5

~: Tubes with debatabke particles shall remain in the
sample and shall be subjected to the partic[e$ indicator
test, methcd 1206.

40.5.6.2 Nonconducting parti cles.

a. Ki.as.

(1) Any single particke more than .375 inch (9.53 rem) in
longest dimension . . . . . . . Minor

(2) More than five of the mica particles umre than .031 inch
(.79mm) in longest dimension . Minor
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b. Other nonconducting particles.

(1) Any single particle more than .125 inch (3.18 ..) in
longest dimension . . . . . . . . . . . . . Minor

(2) More than three of the particles greater than .016 inch
(.41 mm)in longest dimension. . . . . . Minor

40.5.6.3 Cond.ctinq pwtic (es. Any particle whose largest dimension is
more than three-fourths of the design minimum interelement spacing (except
heater cathcde) or .016 inch (.41 mm), whichever is greater, but in any
case, notmorethan .062inch (1.57mm) . . . . . . . . . . . Major 2

40.5.6.4 Debatab(e particles. Loose particles that cannot be seen or
that by visual means .abane cannot be determined to be of a conducting or
nonconducting nature. If a decision on acceptance or rejection cannot be
made, the individual tube in question sha Ll be subjected to the particles-
indicator test, methcd 120.5. . . . . . . Hajor 2

40.6 Missinq or incorrect marking. Etch or brand is incorrect, or not legible Major 1

~: When impractical to etch or brand the tubes during manufacturing processes because of
production techniques, this inspection shall be performed after the permanence of marking test
(method 1105) when applicable, and at any time after final marking in accordance with 3.6 has been
completed.

40.7 Vacuum seak (meta[-to-q[ ass) defect classification.

40.7.1 Copper-to-q Lass feather-edqe seals.

a. CO1OP.

(1) Black seals and seal coLors outside range of light straw
to deep red, inclusive (and brownish green for code 7052
glass) . . . . . . . . .

(2) NonacceptabLe color rore than 25 percent of the seal width,
or .062 inch (1.57mm), whichever is less . . . . . . . . .

b. Shale, (parting of the glass and the metal). Uidth of shale more
than25p ercentoftheseal width . . . . . . . . . . . . . . . . . . . . . . . .

c. Cracks. Spent external circumferential or muon cracks more than
25 percent of the seal width from the glass edge, or more than
.W4inch (2.39 mm), whichever isles . . . . . . . . . . . . . . . . . . . . . . .

d. Bubbles.

(1) Loss of seal width due to bubbles is mare than one-third . . .

(2) Any single bubble more than one-sixth of the seal
circumference . . . . .

(3) Combined length of all bubbles more than one-third of the
seal circumference . . . .

Major 1

Minor

Major 1

Major 1

Minor

Minor

I ~i”or
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e. Combinations. A combination of the above defects is more than
33percent of the seal width.. . . . .

f. Splits in feather edge. Any split more than 25 percent of the
seal width.....:.. . . . . .

40.7.2 Ferni co-, Kovar-, or Rodar-to-qkass seals.

a. Cylindrical-edge-type seals.

(1)

(2)

(3)

(4)

(5)

b. Cisc-

CoLor. Less than .062 inch (1.57 ..) of the seal width
has a color ranging between metallic gray and dark gray

~: This criterion does not apply to seals which are plated
prior to g~assing; for example, chrome-, gold-, or silver-plated
seals.

Bubb Les.

(a) Loss of seal width due to bubbles is more than
one-third

(b) Any single bubble more than one-sixth of the seal
circumference . .

(c) Combined length of all bubbles m-are than em-third of
the seal circumference . .

Shale. Width of shale more than 25 percent of the seal
width . . . . . .

Cracks. Spent external circumferential or moon cracks more
than 25 percent of the seal width from the glass edge, or
rore than .094 inch (2.93 mm), whichever is less . . .

Splits i“ metal edge. Any split more th.m 25 percent of the
seal width

and window-type seats.

(1) Shale. width of shale more than 25 percent of the sea L
width, on seals .125 inch (3.18 mm) or more in width

(2) Cracks. Spent external circumferential or moon cracks
within 25 percent of the seal width from the glass edge, or
.062 inch (1.57 mm), whichever is less, o“ seals .125 imh
(3.18 mm) or more in width, shall be accepted.

(a) All other cracks on seals.125 inch (3.18 mm) or
moreinwidth

(b) Any degree of cracks on seals less than .125 inch
(3.18mm) in width . . . . . .

major 1

Minor

Minor

minor

minor

Minor

Major 1

Major 1

Minor

Minor

Major

Major
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(3) Bubbles.

(a)

(b)

(c)

(d)

(e)

Any bubble more than .031 inch (.79 mm) in maximum
dimension on seals less than .125 inch (3.18 ..)
in width . . . . . . . . . . . . . . . . . . . .

Any bubble more than .062 inch (1.57 mm) in maximum
dimension on seals .125 inch (3.18 mm) or more in
width . . . . . . . . . . . . . .

Distance between bubbles of .016 inch (.41 mm) to .031
inch (.79 mm) in maximum dimension is less than
.016 inch (.41 mm) on seals less than .125 inch
(3.18mm) in width . . . . .

Distance between bubb~es of .031 inch (.79 mm). to .062
inch (1.57 mm) in maximum dimension is Less than .016
inch (.41 mm) on sea(s .125 inch (3.18 mm) or more in
width . . . . . . . . . . .

Cluster of bubbLes of any size causes loss of seal
widthof33percent or more . . . . . . .

(4) Color. Less than one-third of the seal width has color
ranging between metaLlic gray and dark gray . . . .

~: This criterion does not apply to seals which are
plated prior to glassing; for example, chrome-, gold-, or
silver-plated seals.

c. Eyelet-to-gLass-to- lead seal cracks. Annular cracks which surround the leads (see
D-2, A) and radial cracks not more than two in number, not extending more than half
between the lead and inside edge of eyeLet, and not deeper than height of glass
above eyelet (figure D-2 B), shall be accepted.

(1) Cracks extending across eyelet seal. (See figure D-2 C) . .

minor

Minor

minor

Major 1

Minor

lgure

~Y

Major 1

(2) Sha(edseals or seals with cracks.whichfall outsidethe
akwe limits . . . . Major 1

#ANNuLARc~RA~K@ ~

CRACK
A B c

FIGURE D-2. ~.
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.40.7.3 Metallic rod-to-.a lass seals. Checks in enve Lope seals with external bosses.

a. Axial check exceeding in depth one-third of length of glass-to-
cetallic seal.... . . . . . . . . . . . . . . . . . . . major 1

b. Radial checks extending more than .125 inch (3.18 mm) from the pin . . . . . Hajor 1

40.8 ~r-cooled, fin-type radiator defect classification.

60.8.1 Solder obstruction. Solder between the fim completely around
the edge of the envelope and inside the circumference of the .aute. shell up
to .031 inch (.79 ..) CT five percent of the fin width, whichever is greater.
1“ addition, 10 percent of the spaces between the fins may be filled with
.olderup to25 percent of the radial fin width . . Control

~: Fiklets shall be accepted at all corners.

40.9 ~rface conditions of die-cast shin. m sheeting. Sizes of flaws such as chipouts, unfilled areas,
and blow holes sha LL c.mform to the limits specified in 40.9.1. The filling material for such flaws shall
be approved by the magnet user,

40.9.1 *.

a.

b.

c.

d.

e.

f.

Plow holes less than .030 inch (.76 ..) in diameter shall be accepted.

The maximum acceptable dimension (except as indicated for periphery of a cast or raachi”ed
t,ole) of any defect, regardless of plug size specified, shal( be .375 inch (9.53 mm). In
s,reas other than the periphery of cast or machined hok provided for assembly or mou”ti”g
F,urposes, blow holes sha~k not accept a gauge of the maximum size or appear with greater
freque”r,y than is indicated in the following:

(1) Not more than five flows .045 inch (1.14 mm) to .094 inch (2.39 mm), in a
.500 inch (12.70 mm) diameter circle.

(2) Not more than 20 flaws .030 inch (.76 mm) to, but “ot including, .045 inch
(1.14 mm), in a .503 inch (12.70 mm) diameter circle.

(3) Not more than a combinatim of 10 of the above flaws i“ a .500 inch (12.70 mm)
diameter circle.

The maximum acceptable dimension of my defect occurring i“ the periphery of a cast or
machined hole provided for assembly w mounting use, regardless of plug size specified,
s,ha(l be .187 inch (4.75 M.). Not more than two defects shall appear i. any periphery of
il. cast or machined hole.

hny defect capab~e of accepting the maximum plug gauge listed shall be fil~ed, and the
j:j LLer surface shall be made to conform to the shape of the adjacent surfaces.

Oie-casting-holding-pi” depressions , approximately .250 inch (6.35 mad in diameter,
uniform in size a“d location, sha~l be accepted.

$eparat ion of alumi”un cover and magnet shall not exceed .031 inch (.79 mm) where visible
or exposed.
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50. ADD1TIONAL CRITERIA FOR MINIATURE AND SUBMINIATURE RECEIVING TuBES

50.1 Instructions. Internal and external defects shal L be combined. A 10-pawer magnification shall be
used for the defects described in the following paragraphs of this appendix:

40.1.8 50.3.2 50.4.2
40.5.1 50.3.3 50.4.3
60.5.2 50.3.4 50.4.5.1
50.2.1 50.4.1

The requirements of 40. to 40.6, inclusive, of this appendix, shall be supplemented cm amended by the
requirements of 50.2 to 50.4.5.2, inclusive, of this appendix. Debatable tubes (tubes which cannot be
determined to conform to any criteria of 40.1.4 to 40.1.8, inclusive, or 50.2.1 or 50.4.3 of this appendix)
shall be subjected to the envelope strain test specified in methcd 2126. A tube passing the envelope st,ain
test shall be considered acceptable under the visual inspection paragraph for which the tube was originally
questioned. A tube failing the envelope strain tests shal( be classified a defective mder the viswal
inspection paragraph for which the tube was originally questioned.

50.2 GLass enveloc-es.

50.2.1 chipped-out sections . . external surface. Any chips deeper than
.010 inch (.25 mm) or more than 1-1/2 mm in maxtm”m dimension on the straight
portion of the bulb, oro” the header . . . . . . . . . . . . . . . . .

50.2.2 Re-ent rant exhaust tip. Re-ent rant depth more than one-third of
thetip diameter . . . . . . . . . . . . . . .

50.2.3 ~.

50.2.3.1 .Blisters ind.met seals. Total length of blister-free seal less
than twice thedumet wire diameter . . . . . . . . . . . . . . . . .. . . . . . . . .

50.2.3.2 ~. Tube does not fit applicable outline gauge . . . .

50.3 m.

50.3.1 Missifm p ins or leads . . . . . . . . . . . .

50.3.2 Corrosion (header and leads). Any corrosion o? materia L causing
a leakage path on the header, or any corrosion in the lead recesses of the
header oron the leads. . . . . . . . . . . . . . . . . . . . . . . . . .

50.3.3 8.rned dumet Leads. Copper sheath has been burned through outside
of the envelope . . . . . . . . . . . . . . . . . .

50.3.6 Tinninq defects.

a.

b.

Tinning splashes. ‘Foreign material adhering to the outside
surface, or g(obu (es of tin adhering to the header of the
untinnedportionof the leads .

Inadequate tin”i”g. Bare spot encircling lead, or a“y spot
.04 inch (1.02 mm) long or more, except within .05 inch
(1.27 mm) or more than 1.50 inches (38.1 mm) from glass .

Minor

Minor

Control

Major 1

Minor

Minor

Minor

Cent ro 1
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c.. Excessive tinning. Maximum lead diameter is more than
specified on the outline drawing from .05 inch (1.27 mm) to
.25 inch (6.35 mm) from the base of the tube; or the lead
diameter from .25 inch (6.35 mm) to 1.5 inches (38.1 mm) fro. the
base of the tube is more than the maximum diameter by .021 inch
(.53 mm). A micrometer shall be used for measurement . Minor

d. lumpy tinning. Lumpy tinning shall be acceptec! if the lead
diameter in individual spots is not more than one and one-half
times thekgey lead diameter . . . . . . . . . . . Cent rol

● . i“C.mPLete tinning. Timed portion of the lead does not ●xtend
,:. within .05 inch (1.27 ..) of the header Minor

50.4 ~titernal defect classification.
,/

50.4.1 Welds (other defects). Either element of a weldment reduced by
I

more than one-half of its formed cross-sect iona L area, or splash from weld
present on any element other than in original weld area . . Cent rol

50.4.1 .,1 Wekdments (detached). Ueldments that become detached . . . . Major 1

50.4.2 Lmse particles.

50.4.2 .,1 Procedure. ALL tubes shall be tapped in an upright position by the standard tapping procedure
(specified in method 1201). Immediately after tapping, the tube shall be visual~y inspected for loose
narticles bv rotat ina it about the main axis in a horizontal Dosit ion. Tubes with debatable &articles shall
;emain in the sample-and shall be subjected to the particles indicator test, method 1206.

50.4.2.7 Nonconducting Particles. Loose particles with a maximum
dimension ofmorethan .062 inch (l.57 mm)..... . . . .

50.4.2.:! Conducting Particles.

a. subminiature tubes. Loose partic~es with a maximum dimension of
Imore than three-fourths of the nominal minimum interelement

.~pacing (except heater cathOde) Or .003 inch (.08 mm), whichever
is greater .

b. lMiniature tubes. Loose particles with a maximum dimension
,greater than .016inch (.4’T mm)

50.4.2.4 Oebatable Darticles. Loose particles that cannot be seen or
that by vis.ak means alone canmt be determined to be c,.mducti”g or non-
conducting. If a decision on acceptance or rejection cannot be made, the
i“di. idual tube in question shall be subjected to the particles indicator
test, metl?od1206 . . . . . . . . . . . .

50.4.2.5 Danqlinq particles or slivers. Dangling particles or slivers
which are firmly attached shall be accepted, Debatable Wbes shall be
subjected to the particles indicator test, methcd 1206. The tube shall be
cmsid emi acceptable if the particle is still attached at the conc Lw+io”
of theparticlesindi catortest. . . . .

50.4.3 Metal touchinq envelope. Metal parts of particles touching the
envelope as identified by a white spot or check appearing in the glass
(..le$s $l~ecifically intendedly design) . .

Minor

Major 2

Major 2

Major 2

Major 2

Major f
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50.4.4 !lissinq points on mica. more than 25 percent of mica paints on
anymicathatsupwrts the tube structure.. . . . . .

50.4.5 Heater coatinQ defects.

50.4.5.1 Chipped or cracked coating.

a. Heater coating on heater or heater legs missing or damaged
exposing bare heater wire to within .020 inch (.51 mm) of
entrance to cathode sleeve .. . . . . . . . . . . . . . . . . . . . .

b. Heater coating missing .020 inch (.51 mm) from the cathode
or beyond exposing bare wire length ●xceeding the diameter
ofthecoatedheater wire . . . . . . .

c. Heater ccatin~ missing or exposing bare wire, length exce~ing
the diameter of the coated heater wire, when bare heater wire is
contained uithin the cathode sleeve . . . . . . . . . . . . .

50.4.5.2 Uncoated heater wire. Uncoated heater wire exceeding .062 inch
(1.57 mm) measured from perimeter of weld toward the cathode .

50.4.6 Getter defects.

a. Getter peel. Peeled or blistered larger than .031 inch (.79 mm)
i. longest dimensions . . . .

b. Getter area. Getter flash covers an area of less than .062
square inch (l.57squaremm) . . . . . . . . . . .

c. Burned getter. Getter burned through . . . .

50.4.7 -. spacing less than .010 inch (.25 mm) betwee. elements,
supports, etc., outside of the nmunt spacers, except where specifically
intendedbydesign . . . . . . . . . . .

50.4.8 Cath’=de tabs. Any evidence of tear or crack i“ cathode tab
occurring belowthecathode weld . . . . . . . . . .

50.4.9 Mica coating. Clear mica psth connecting any two adjacent elements exceeding
in width the dimension of the smaller element (where coating is intended) . . . . . . . .

60. ADDITIONAL CRITERIA FOR TRANSMITTING ANO POWER RECTIFIER TUBES

COnt rol

Minor

Minor

Minor

Minor

Minor

Major 2

minor

Minor

Minor

60.1 Instructions. Paragraphs 30. to 40:8 inclusive, of this appendix, as applicable, shall be
supplemented or amended by 60.2 to 60.2.5.2, inclusive, of this appendix, as applicable.

60.2 Internal defect classification. During the inspection of glass envelope tubes, the class of defect
shall be determined in accordance with the following criteria.

60.2.1 MetaL touchinq envelope. Metat parts touching the envelope unless
specifically intended by design. . . . . . . . . . . : Major 1

60.2.2 Anode coatinq. Alloying of anode coating with ancxle basic material
over 10 percent of the anode area as evidenced by shiny surfaces. Chipping
or flaking of anode coating over 10 percent of the anode area . . . . . Minor
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60.2.3 Uelds (other defects). An element of a .eldment reduced by more
than one-ha~f of its formed cross-sectional area . . . Control

60.2.4 Ali.wmentof parts. Tubes with misalignedinternalparts shall be
acceptedprovidingthey pass other specifiedelectricaland mechanical
test$ and inspections. . . . . . . . . . . Centrot

60.2.5 Lease particles.

a. Mith tube in an upright position, tap in acc.ardame with procedure and tapping device
specified in method 1201 for other than receiving tubes.

~1~: In cases where the tap test is impractical due to design of app~i cation of the
?,ube, for example, weight, size, mercury content, or operatimg position, the tapping may
k,e omitted.

b. After tapping, the tube shall be inspected for nonadhering particles by holding the tube
in one hand with the dome approximately 45 degrees below horizontal position and strike
I,ightly, three times . . the fingertips of the other hand. The tube shal L then be rotated
about its main axis and inspected for loose particles.

60.2.5.: Power rectifier tubes.

a. Conducting particles. Two or more conducting partic Les, each
having a dimension not greater than .031 inch (.79 mm) . . Major 1

b. Nonconducting particles. Four or more nonconducting particles,
,cachhaving a dimensionnot greaterthan .062 inch (1.57mm) . . Minor

60.2.5.;! Other transmitting tubes.

a. I:o”ducti”gpartick. Any particle whose largest dimension is
more than three-fourths of the design minimum interelement spacing
[except heater cathcde) or .016 inch (.41 mm), whichever is

!;reater, but in any case, not ~re than .062 inch (1.57 mm) Major 2

b. lNonconducting particles.

(1) Glass .sLi.ers in tubes with metal-glass ring seals. any
tube containing Loose skivers where two or more slivers,
each exceeding .156 inch (3.96 mm) longest dimension for
sea Ls f.50U inches (38.10 mm) diameter or smaller, or three
or more slivers each exceeding .250 inch (6.35 mm) longest
dimension for seals larger than 1.500 inches (38.10 mm)
diameter . . . . . . . . . Minor

(2) Tubes without metal-glass ring seals. Any tube containing
Lca$e nonco”d.cting particles, exceeding .125 (3.18 mm) inch
longest dimension in envelopes 2.500 inches (63.50 mm) diameter
or mailer or exceeding .788 inch (4.78 mm) longest dimension
in enve~opes over 2.5oo inches (63.50 mm) diameter . . . . . Minor

(3) Lease emission coating. Any tube containing three or more lc-xe emission
coating flakes, each exceeding .062 inch (1.57 mm) in longest dimension for tubes with
filament power up to 40 watts, or five or m-are flakes, each exceeding 062 inch
(1.57 mm) longest dimension for tubes with filament power of 40 watts or over minor

70. AOD1TIONAL CRITERIA FOR CATHODE-RAY TUBES
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70.1 Inst.. ctions. Paragraphs 30. to 40.8 inclusive, of this appendix, as applicable, shall be
supplemented or amended by 70.2 through 70.3 of this appendix. This criteria applies to tubes of
questionable quality only.

70.2 Scveen and faceplate defects ev.sl..ati..m end clas$ificati o”. All $Cree” emd faceplate glass defects
shall be classified as major 1 defects and assigned a group number.

a, Classification of screen and faceplate glass defects. A1l screen md faceplate glass
defects shal~ be classified into one of the following groups:

Group l . . . . . . . . .. Dead sputs
Group 2 Shaded or mott L”&d area
Group 3 Face contour .ariations
Group 4 , Surface blemish
GrOup 5........ Color spot (cathode-ray tubes only)

b. ExampLes of common defects and applicable group numbers are as follows:

=

Blister (except that clear buried or unbroken surface blister which
which meets the requirements of 70.2.4 of this appendix shall mot
reconsidered as defects) . . . . . . . . . .

Bruise or bruise check. . . . . . . . . . . . .

Bull’ s-eye top...... . : . . . . . . . . . . . . . .

Carbonized wld(orpl”nger). . . . . . . . . . . . . .

Chill wrinkle . . . . . . . . . . . . . . .

Cold glass . . . . . . . . . . . . . . .

Color Spot. . . . . . . . .

Color streak. . . . . . .

Cord. . . .

Dirt onmold(orplu”ger)

Impact mark (outside surface)

Lap (insides.rface).

Lcadingmark. . .

Mold mark. . . . . .

Oil spot. . . .

Rust, rouge, or scaLe . .

Spew. . . . . .

Stone orembeddeddirt. . .

Suck-upor rundown. . . . . . . . . . . . . . . . . . .
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70.2.1 Spot defects.

a. Plaximumsizes of nonelongatedpets. Spots which are not elongatedand are less than the
climensionsspecifiedbelow shall be acceptable:

Type of scot ~

Dead . . . . . . . . . . .015 ( .38 mm)
Bright . . . . . . . . . .015 ( .38 mm)
Color . . . . . . . . . . . .040 (1.02 mm)

spots which ape “ot ekmgated and we more than the dimension specified above shall be
z,ssessed in accordance with tables D-IV, D-V, and D-VI.

b. Elongated spots.

<1)

(:2)

(3)

Elongated spots of any length whose maximum width is .010 inch (.25 mm) or less
will be acceptable.

Elongated spots between .010 inch (.25 mm) and .020 inch (.51 mm) in width
whose length is .500 inch (12.70 mm) or less shall be included in the
assessment of the total number of spots in accordance with tables D-IV, D-V,
and D-VI. A tube shall be considered defective if it has ●longated spots
between .010 inch (.25 ..) and .020 inch (.51 mm) in width and more than .5CQ
inch (12.70 mm) in length.

The diameter of elongated spots whose width is more than .020 inch (.51 mm)
shall be taken as half of the sum of the length and width. The resu Ltant
diameter shal~ be assessed in accordance with tables D-IV, D-V, and D-VI.

c. $ize, number, and separation of spot defects. A tube shall be considered defective if the
fiize and number of spots are more than or the separation of spots is leSS than, the Val UeS
specified in tables D-IV, D-V, and D-VI.

TABLE’ D-lV. Acceptable spots (ewelopes up to 7-112 inches in diameter or diaqona l).

Type of sput

Dead (blown envelopes)

Dead (pressed-face
envehopes)

Brigt,t
\

Maximum
diameter

* ~

.060 1.52

.040 1.02

.040 1.02

15 7

15 5

6 2

*
.030 .76 I .250 6.35

.030 .76 .250 6.35

.030 .76 .250 6.35
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TABLE D-V. Acceptable sDots (envelopes 7-’I12 to 17 inches in diameter or diaqona l).

Type of spot

Dead
Bright
color

maxi mum
diameter

~ ~

.OsU 2.03

.C-$n 1.52

.m 2.03

Number in Of which not Are more
one tube more than than

1 1
JflcJ E

25 12 .040 1.02
9 2 .050 1.>7

16 2 .060 1.52

+

minimum
separation

~ !%J

Sm 12.70
.500 12.70
.500 12.70

(1) Zones for rectangu~ar ●nvelopes 17 inchesor m-me diagonal. Facesof
rectangularenvelopeswhose diagonalsare more than 17 inchesare dividedinto
three zones,all centeredon and alignedwith the tube faceplate. Zone A is
the centralrectang~e,zone B is a largerrectangleexctudingzone A, and zone
C is the area betweenzone 8 and the sdge of the minimumuseful screen (i.e.,
qualityarea). Sizes of zones A and B are as fo~lous:

Enve[ope
diagonal Zone A Zone B

_ _ m

17 5X7 10-1/4 x 11-1/4
20 6X8 11-1/2 x 13-1/4
21 6X8 11-1/2 x 14
24 7X9 ’13 x J5-q12
27 10 x 12 15 X 18-’7/2

TABLE D-VI. Acceptable spots (rectarvaular envelopes more than 17 inches diaqonal).

Zone A Zone B Zone C Total no. Minimum
in one separation

Type of Max dia No. Max dia No. Max dia No. tube ~/
spot

~ ~ J@ ~ J@ ~ ~ ~

Dead .040 1,02
Bright

5 .050 1.52 7 .080 2.03 10 18 1 25,4
.040 1.02 2 .060 1.52 5 .070 1.78 6 12 1 25.4

color .C60 1.52 6 .070 1.78 9 .080 2.03 12 20 1 25.4
II Any spt .030 inch (.76 mm) or less in diametermay be as close as .50 inch (12.7mm) to any other

spot

70.2.2 Shaded or mottled areas. All degrees sha~l be accepted in which the floresce~t and, when
applicable, phosphorescent characteristics are as specified, and in which there is mt rope than a two-to-
one variation in any of these characteristics between the mottled or shaded areas and the surrounding
unaffected area. A tube shall be considered defective if scum or spew is present whose length is more than
20 percent of the screen diameter or diagonal.

70.2.3 Face-contour variations. A tube shal~ be considere.i defective if face-contour variations are
present which cause total i“terml reflection of light (for example, if the area hooks black) when viewed at
an ang Le of 30 degrees to the normal of the face surfaces at the point where the face-contour variation
occurs

.5a
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70.2.4 Inside and outside surface blemishes. All degrees shal~ be accepted which a.e not visible to the
unaided eye when viewed along the axis of the tube from a distance of three times the screen diameter or
diagonal, or 12 inches, whichever is greater. Visible blemishes shall be classified as dead spats and shall
conform to the requirements specified in tables D-IV, D-V, and D-VI.

70.5.2

a.

b.

c.

d.

70.2.6

Sc,atches.

I\ scratch of any length whose width is less than .032 inch (.05 mm) shall be accepted.

A tube haviwg scratches of .032 inch (.05 mm) to .005 inch (.13 mm) in width whose
,:ombined total Length is more than 2 inches (50.8 mm) shall be considered defective.

A tube h.a.i”g scratches of .0Q5 inch (.13 mm) to .010 inch (.25 mm) in width whose
,combimd total length is more than .501 imh (12.70 mm) shall be considered defective.

I\ tube having any scratches whose width is more than .010 inch (.25 mm) shall be
{considered defective.

Shear marks. A tube shall be considered defective if any outside shear marks are present in the
useful screen area.

70.3 @ve(ope defects. All defects which fail to meet this criteria shall be classified as major 1
defects.

a. por elliptical defects i“ the form of stones, g~ass knots, bruises, and $Ca LeS, the
following equivalent diameter fc.rrmla shall be used:

Equivalent diameter = lenoth + width
2

b. ,Ak( b~isters, stones, gks knots, bruises and scales Less than .030 inch (.76 mm) i“
#diameter shall be accepted.

[1) Blisters.

(a) Open blisters. An envelope shall be considered defective if more than
three open surface blisters are present which are more than .095 inch
(2.41 mm) in diameter. This shall apply to envelopes of any size.

(b) Buried or unbroken blisters. An envelop~ shall be considered
defective if the size and number of unbroken blisters are more than
the values specified in table D-VII.
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TABLE D-vII. Acceptable unbroken blisters.

Blister size maximum number of Of which
Tube diameter

Have a
blisters in any not more than length more

maxi mum Elliptical
2-inch (50.8 mm) than

diameter limits
diameter circle

m ~ e ~

1 to 3, incl .095 .030 X .187 11 3 .062
or

.062 X .125

.016; .281

Over 3 to .187 .125 X .281 11 3 .062
5-1/2, incl and

.062? .500 2 5W

.031 :.750

.016 ;1.000

O.er 5-’II2 .312 .250 X .500 11 3 .250
to 7, incl and

.125 ;PI. OOO 2 .500

Over 7 .375 .250 X .750 11 3 .312
or and

.125 X 1.250 2 .750

(2) Stones. An envebpe shail be considereddefectiveif stones exceed the
followingdimensions:

(a) More than .078 inch (1.98mm) in diameter in envelopes up to and
including 7 inches in diameter.

(b) More than .130 inch (3.30 mm) in diameter in envelopes over 7 inches
in diameter.

(c) Exposed (not glazed over) stones more than .030 inch (.76 mm) in
diameteron the outside glass surface.

(3) Glass knots. An envelope shall be consider~ defective if glass .knots are KK.re
than .187 inch (4.75 mm) in diameter and if glass knots of any size protrude
more than .030 inch (.76 mm).

(4) Bruises. An envelope shall be considered defective if bruises are more than
.050 inch (1.27 mm) in diameter.

(5) Scale. An en”elope shall be considered defective if scale exceeds the”
foil.awing dimensions:

(a) More than .030 inch (.76 mm) in diameter in envelopes up to and
inc[uding 7 inches in diameter.

(b) More than .C62 inch (1.57 mm) in diameter in envelopes over 7 inches
in diameter.
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(6) Cracks and checks.. An envelope sha LL be considered defective if any cracks or
checks are present.

(7) Chips. An envelope shall be’considered defective if any unglazed chips are
present.

(8) Scuff. An envelope shall be considered acceptable if scuff i. present.

(9) Scratches. An envelope shall be considered defective if scratches exceed
following dimensions:

the

(a)

(b)

(c)

Between .0Q2 inch (.05 mm) and .004 imh (.10 mm) in width that are
more than 2 inches (50.8 mm) i“ length.

Between .004 inch (.10 mm) and .006 inch (.15 mm) in width that ape
more than .500 inch (12.70 mm) in length.

More than .006 inch (.15 mm) in width.

(10) Radius Lap and outside shear marks. Radius lap and outside shear marks shall
be accepted.

(11) Finish. Splice comx~s shall be as smcoth and as free from sharp reentrant
angles as good commercial practice permits.
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PROCEDURES FoR APPLYING FOR QUALIFICATIDN OF A PRODUCT

10. SCOPE

10.1 =. This appendix establishes the procedures required of contractors for applying for
qualification of a product. This appendix is a ❑andatory part of this specification. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1,1 Specifications, standards. and handbeoks. The following specifications, standards, and handbwks
form a part of this document t? the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

STANDARD

MILITARY

IIIL-sTD-45662 - Calibration Systems Requirements.

MILITARY

MIL-HDBK-52 Evaluation of Contractor’s Calibration System.

20.1.2 Other Government documents, drawinqs, and iwbli cations. The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise
specified, the issues are those cited in the solicitation.

PUBLICATION

SO-6 Provisions Governing Qualification.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handkoks are
available from the Defense Printing Service Detachment Office, Bldg. 4D (Customer Service), 7C0 Robbins

“Avenue, Philadelphia, PA 19111 -5 C94. )

20.2 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this d~cument takes precedence. Nothing in this document, however,
supersedes applicable laws and regulations unkess a specific exemption has been obtained.

30. APPLICATION FOR QUALIFICATION TESTING OF PRODUCTS COVERED BY COORDINATED MILITARY SPECIFICATIONS (See

4.2).

30.1 General instructions.

30.2 Application for qualification testinq. One copy of a request to commence qualification testing
should be forwarded to the preparing activity for the prcduct required.

a. The request to commence qua~if ication testing must clearly indicate the specific product,
or products, and the governing Government specification (title and number).

b. Several prcducts covered by the same specification may be included on one request;
however, separate requests must be made for products covered by different specifications.
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30.3 ~st of qualification test facilities. The manufacturer shall submit Lists of qualification test
facilities for in-plant qualification testing as required by DoD Publication SD-6, “Provisions Governing
Qualif ication,,. The items on the lists will be reviewed by Government engineers to determine edequacy for
their intended purpose before being used for qualification tests. One copy of a list of qualification test
facilities is to be prepared and forwarded to the preparing activity.

(NOTE: If Government engineers have previously found a manufacturer’s plant acceptable for
.quatif ication testing under a particular specification, and if no changes in faci~ ities

have occurred, then onLy a request to commence qualification testing is required.
Manufacturers need not submit an additional request with subsequent applications under the
same specification for the same plant, unless specifically requested to do so by the
preparing activity. ) .

The qualification test facility lists to be submitted are categorized as follows:

a. Calibration standards list. The calibration standards .list shal~ contai. all PrimarY
standards and precision measurement equipment used as reference or transfer standards in
the in-p~ant calibration prcgram. (Certificates showing traceability to the National
Institute of Standards and Technol.cngy (NIST) are to be maintained current at the
manufacturer’s plant and availabke at the time of inspect ion.)

b. Specification list. The specification list shall include all text and measurement
equipment which is used in the qualification testing under the specific specification. If
a master list is used, (see 30.3c of this appendix) the equipment listed on the master
List need only be referenced on the specification list. Specification lists require each
item of test equipment to be cross referenced to the applicable qualification test
paragraph of the specification. The test paragraphs will be listed ~n the order of
2ppearance in the qualification test tabke of the applicable specification. AS “early as
practicable, equipment used coLLcctive[y to perform the tests, or make certain
n,easurements, will be grouped together on the lists. Meters that are not an integral part
c,f the test equipment will be listed separately. Uhere tests are repeated in ensuing
subgroups of the qualification table, the complete relisting of test equipment for that
test is not necessary. An annotation, “see (applicable paragraph) atme” will suffice.

c, Naster list. This list is optionaL and is .genera Lly used when a manufacturer wishes to
(ist all equipment that will be used for qualification to more than one specification or
I:or a specification such as MlL-E-l which has many detailed sheets. Master files will be
prepared in sections to relate the equipment to the appropriate types of test, such as,
electrical test facilities, mechanical test facilities, environmental test facilities, and
reference and trmsfer standards.

Complete schematic diagrams and descriptive Literature concerning the mechanical and electrical design
features of all nonstandard, noncommercial and nonmilitary (home-made) test e.q.ipme”t will accompany the
appropriate list.

30.4 DI’I’. One copy of an engineering drawing, cross section drawing, annotated sketch, or other
suitable outline showing details and description of the prcduct to be tested is to be included with the
application.

30.5 @libration swtem description. A coPy of the companycalibrationsystemdescriptionin accordance
with the ‘!atestissueof MIL-sTD-45662must be submittedprior to an inspectionof facilities,preferably
with the initial application,
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40. INSPECTION OF !lANUFACTUREROS PLANT BY THE PREPARING ACTIVITY

40.1 General instructions.

a. Upon receipt of the stove information, Government engineers will determine whether an
inspection of the manufacturer’s test facilities will be required prior to authorizing
qualification testing or whether, on the basis of prior knowledge, qualification testing
may be authorized without an inspection.

b. If an impection of the test facilities is required, the preparing activity will inform
the manufacturer of the date that the facilities are to be inspected. The manufacturer
will have his proposed test quipment in operating condition and his test personnel,
certificates, and records of calibration available at the time of the facilities,
inspection. Certificates of calibration for the reference standards are to be obtained by
the manufacturer from the National Institute of Standards and Technology (NIST), the

. cmiginal equipment mamfactwerr or an acceptable independent calibration laboratory.

Transfer standards may be calibrated by the manufacturer. Dates’ of c.a[ibrat ion, historic
charts, andlor graphs are to be maintained and available. All calibration standards a“d
alL quipme”t used for qua~ificatio” testing must ha”e been calibrated within one year of

the initiation of tests or more frequently as required. Calibration systems will be
evaluated against the requirements of the latest revision of HIL-sTD-45662. The
calibration system description shall provide a complete detailed plan for mcmitori”g the
accuracy of every item of measuring and test equipment and every measurement standard
utilized in qualification testing. A methcd, procedure, or standard practice must be
prescribed for the satisfaction of each applicab~e requirement of the latest revision of
MI L-sTD-45662
MIL-HDBK-52 is used for evaluation of the calibration system.

c. A resume of the pertinent education and experience for the personnel associated with
qua~if ication testing at the manufacturer’s plant will be made available to the visiting
Government inspection personnel.

d. The manufacturer wiLl be informed by the preparing activity of the results of the
facilities, inspection as follows:

(1) If the results are favorable, the manufacturer wil[ be issued a letter granting
suitability statw to his facilities.

(2) If the results are unfavorable, the manufacturer will be informed as to the
reasons why and what corrective measures are necessary on his part before a
letter of suitability will be issued, and qualification testing authorized.

50. APPLICATION FOR QUALIFICATION TESTING OF PROOUCTS COVEREO BY LIIIITEO CCXJROINATEO MILITARY
SPECIF1 CATIONS.

50.1 General instructions. The manufacturer should apply to the qualifying activity or cog”iz.mt
military service concerning any deviation from 30. and 40. in this appendix.
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PRoCEDURE FOR CONDUCTING FIRST .ARTICLE TESTING

10. SCOPE

10.1 SC%. .This appendix establishes the procedure and criteria for invoking first article testing in
lieu of qua~if ication. This appendix is a mandatory part of this specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this document.

30. GENERAL INSTRUCTIONS

a. This procedure provides for first article testimg as a replacement for qualification
testing whenever there has been a TSS in existence for a long pericd of time and no source
has q“a Lified; or where sources have qua~if ied a prcduct and are nonresponsive to an
invitation for bid (lFB), or where procurement is necessary before a source has qua Lified
a prcduct. Then, qualification requirements may be deleted or waived and first article
inspection invoked for the acquisition of an item covered by a military specification.

b. The contract must specify the applicable document(s) for first article testing. The
sample sizes and acceptance criteria for first article testing shall be as specified in
table 1 of this specification (samples and acceptance criteria for qualification). The
first article testing sha~~ commence at the manufacturer’s plant after award of the
contract, unless otherwise specified. The specimens to be tested shall be representative
cf the prcduct to be produced for delivery on the contract or purchase order.

c. The first article samples shall be forwarded to the contracting agency (or other agencies
as designated by the contracting agency) for approval. The tested specimens shall be
retained by the contracting agency to serve as a reference standard. Approval of the
first article specimens is require.i prior to delivery of units on the contract. The
fabrication of production units prior to approval of the specimens shall be at the
manufacturer’s risk.

d. TWO copies of test reports, photographs, etc., shall be prepared. One copy of each shall
te forwarded to the preparing activity or its agent for the specification.
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